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Name. Date of Election. Present Address.

1995. Bache, R. Meade Jan'y 18, 1884, Philadelphia.

18:^2. Bache, Thomas Hewson . . . Feb'y 2, 1877,
"

1630. Baird, Henry Carey Jan'y 15, 1869,
"

1991. Baird, Henry M Jan'y 18, 1884, Youkers, X. Y.

2075. Baker, William S : May 21, 1886, Philadelphia.

2191. Ball, Roberts May 15, 1891, Dublin, Ireland.

1936. Barber, Edwin Atlee April 15, 18S1, West Chester, Pa.

1818. Barcena, Mariano Feb'y 2, 1877, Mexico.

1741. Barker, George F April 18, 1873, Philadelphia.

2011. Barker, Wharton April 18, 1881,
"

2144. Barnard, William T May 20, 1887, Boonton, N. J.

1902. Bartholow, Roberts April 16, 1880, Philadelphia.

1133. Bartlett, W. H. C April 17, 1840, Yonliers, N. Y.

2119. Bastian, Adolph Dec. 17, 1886, Berlin, Germany.
1968. Bell, Alexander Graham. . . July 21, 1882, Washington.
1966. Bell, Joseph Snowden July 21, 1882, Philadelphia.

1802. Bell, Lowthian April 21, 1876, Northallerton, England.
2149. Biddle, Alexander Feb'y 17, 1888, Philadelphia.

2154. Biddle, Arthur Dec. 21, 1888, "

1920. Biddle, Cadwalader Oct. 15, 1880,
"

1831. Biddle, Craig Feb'y 2, 1877,
"

2134. Billings, John S Feb'y 18, 1887, Washington, D. C.

2157. Blair, Andrew A May 17, 1889, Philadelphia.

1554. Blair, Thomas S Jan'y 19, 1866, Pittsburgh, Pa.

1669. Blake, William Phipps .... Oct. 21, 1870, New Haven, Conn.
1790. Blasius, William Oct. 15, 1875, Philadelphia.

1700. Blodget, Lorin April 19. 1872, "

1444. BOHTLiNGK, Otto Jan'y 17, 1862, Leipzig, Germany.
2047. BoNwiLL, W. G. A Oct. 16, 1885, Philadelphia.

1126. BoYk, Martin H Jan'y 17, 1840, Coopersburg, Pa.

1826. Brackett, Cyrus Fogg Feb'y 2, 1877, Princeton, N.J.
2083. Branner, John C May 21, 1886, Palo Alto, Cal.

2195. Brezina. Aristides May 21, 1886, Vienna, Austria.

1636. Brinton, Daniel G April 16, 1869, Philadelphia.

2069. Brinton, John H Feb'y 19, 18S6, "

1745. Britton, J. Blodgett Oct. 17, 1873, '*

2080. Brooks, William Keith .... May 21, 1886, Baltimore, Md.
1881. Brown, Arthur Erwin .... April 18, 1879, Philadelphia.
1333. Brown-Sequard, E Jan'y 20, 1854, Paris, France.
1614. Brugsh, Henri Jan'y 15, 1869, Berlin, Prussia.

1547. Brush, George J Jan'y 20, 1865, New Haven. Conn.
1653. Bullock, Charles Oct. 15, 1869, Philadelphia.

1452. Bunsen, Robert W Jan'y 17, 1862, Heidelberg, Germany.
20U7. BuRK, Jesse Y Jan'y 18, 1884, "

1938. Butler, William April 15, 1881, West Chester, Pa.

C
1788. Campbell, John Lyle July 16, 1875, Crawfordsville, Ind.

1606. Canby, William Marriatt . . . Oct. 16, 1868, Wilmington, Del.

2051. Cannizzaro, ToMMASO Oct. 16, 1885, Messina, Italy.

1731. Capellini, Giovanni April 18, 1873, Bologna, Italy.

1796. Carll, J. F Oct. 15, 1875, Pleasantville, Pa.

2130. Carrillo, Crescencio Dec. 17, 1886, Merida, Yucatan.

1911. Carson, Hampton L April 16, 1880, Philadelphia.
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Name. Date of Election.

1707. Cassatt, Alexander Johnson . Oct. 18, 1872,

2147. Castner, Samuel, Jr Dec. 16, 1887,

2152. Cattell, J. McKeen May 18, 1888,

1675. Cattell, William C Jan'y 20, 1871.

1908. Chance, Henry Martyn . . . April 16, 1880,

1783. Chandler, C. P April 16, 1875,

1778. Chapman, Henry C April 16, 1875,

2132. Charencey, Comte Hyacinth de Dec. 17, 1888,

2111. Childs, George W Dec. 17, 1886,

2158. Clark, Clarence H May 17, 1889,

1717. Clarke, Thomas C Jan'y 17, 1873,

1983. Claypole, E. W Jan'y 19, 1883,

1876. Cloiseaux, des, a Oct. 18, 1879,

1999. Cohen, J. Solis Jan'y 18, 1881,

2005. Coleridge, Lord Jan'y 18, 188J,

1555. Cope, Edward D Jan'y i9, 1866,

1367. CopptE, Henry Jan'y 18, 1856,

2129. Cora, Guido Dec. 17, 1886,

1867. CouES, Elliott Sept. 20, 1878,

1662. Cox, J. D April 15. 1870,

1672. COXE, ECKLEY B Oct. 21, 1870,

2207. Cramp, Charles H Dec. 16, 1892,

1836. Crane, Thomas F Feb'y 2, 1877,

2100. Ckookes, William May 21, 1886,

2172. Cruz, Fernando (of Guatemala) Dec. 20, 1889.

1439. CURWEN, John April 18, 1861,

1567. Da Costa, J. M Oct. 19, 1866,

2214. Daly, Charles P May 19, 1893,

1354. Dana, James D July 21, 1854,

1808. Dannefeld, C. Jchlin April 21, 1876,

1516. DAUBRfeE, A July 17, 1863,

1811. Davenport, Samuel Oct. 20, 1870,

1557. Davidson, George Jan'y 19, 1866,

1923. Dawkins, William B Oct. 15, 1880,

1468. Dawson, John W April 18, 1862,

2131. Delgado, Juan de Dias de la
Rada y Dee. 17, 1886,

2203. DERCU.M, Francis X Dee. 16, 1892,

2013. Dickson, Samuel April 18, 1884,

2208. Dixon, Samuel G Dee. 16, 1892,

2108. DoLLEY, Charles S Dec. 17, 1886,

2089. DoNNER, Otto May 21, 1886,

1946. DOOLITTLE, C. L Oct. 21, 1881,

1839. Douglass, James, Jr April 20, 1877,

1924. Draper, Daniel Oct. 15, 1880,

1787. Drown, Thomas M July 16, 1875,

1918. Du Bois, Patterson Oct. 15, 1880,

1878. Dudley, Charles Benjamin . . Jaa'y 17, 1879,

2063. Duncan, Louis Feb'y 19, 1886,

1573. Dunning, George F Jan'y 18, 1867,

1727. DUPONT, Edouard April 18, 1873,

2086. DURUY, Victor May 21, 1886,

1679. Dutton, Clarence E Jan'y 20, 1871,

Present Address.

Philadelphia.

New York, N. Y.

Philadelphia.

New York, N. Y.

Philadelphia.

St. Maurice les Charencey
France.

Philadelphia.

New York, N. Y.

Akron, Ohio.

Paris, France.

Philadelphia.

London. England.

Philadelphia.

Bethlehem, Pa.

Turin, Italy.

Washington, D. C.

Cincinnati, O.

Drifion, Pa.

Philadelphia.

Ithaca, N. Y.

London, England.

Warren, Pa.

Philadelphia.

New York, N. Y.

New Haven, Conn.

Stockholm, Sweden.
Paris, France.

Adelaide, S. Australia.

San Francisco, Cal.

Manchester, England.

Montreal, Canada.

Madrid, Spain.

Philadelphia.

Helsingfors, Finland.

Bethlehem, Pa.

Spuytenduyvil, N. Y.

New York, N. Y.

Boston, Mass.

Philadelphia.

Altoona, Pa.

U. S. Navy.

Farmington, Conn.
Brussels, Belgium.
Paris, France.

Washington, D. C.





Name. Date of Election.

2105. Easton, Mobton W Dec. 17, 1886,

1917. ECKFELDT, Jacob B Oct. 15, 1880,

1825. Eddy, Henky T. Feb'y 2, 1877,

1686. Eliot, Charles W April 21, 1871,

1981. Emmons, S. F. Jan'y 19, 1883.

1913. Evans, John Oct. 21, 1881,

2180. Field, Robert Patterson . . . May 16, 1890,

1901. Flint, Austin, Jr April 16, 1880,

1621. Flower, Wm. Henry Jan'y 15, 1869,

1875. FoGGO, Edward A Oct. 18, 1879,

2197. Forbes, George Oct. 16, 1891,

1170. Fraley, Frederick July 15, 1842,

1912. Fraley, Joseph C April 16, 1880,

1695. Frazer, Persifor Jan'y 19, 1872,

2171. Friebis, George Dec. 20, 1889,

1459. Froude, J. a Jan'y 17, 1862,

2179. Fullerton, George S May 16, 1890,

1739. Fulton, John April 18, 1873,

1914. FuRNEss, Horace Howard . . . April 16, 1880,

1130. FUKNESS, WiLUAM H April 17, 1840,

1988. Garrett, Philip C April 20, 1883,

2079. Gates, M.E May 21, 1886,

1025. Gatschet, Albert 8 Oct. 17, 1884,

1897. Geikie, Archibald Jan'y 16, 1880,

1803. Geikie, James April 21, 1876,

2067. Genth, F. a., Jr Feb'y 19, 1886,

1355. GiBBS, Oliver Wolcott July 21, 1&54,

1587. Gill, Theodore Nicholas . . . July 19, 1867,

1800. Oilman, Daniel C. April 21, 1876,

1940. Oiraldes, J. P. C. Cassado de. . . July 20, 1827.

1950. Gladstone, Wm. Ewart .... Oct. 21, 1881,

2212. Goodale, George Lincoln . . . Feb. 17, 1893,

2162. GooDE, G. Brown Oct. 18, 1889,

1835. GooDELL, William Feb'y 2, 1877,

1680. GOODFELLOW, EDWARD Jan'y 20, 1871,

2203. Goodwin, Harold May 20, 1892,

1271. Gould, Ben. Apthorp Jan'y 17, 1851,

1851. Gray, Elisha Jan'y 18, 1878,

1605. Green, Traill Oct. 16, 1868,

1504. Green, William Henry .... April 17, 1863,

1880. Greene, William H April 18, 1879,

2155. Gregorio, IL Marchess Antonio
DE Dec. 21, 1888,

2lo9. Gregory, Henry D May 17, 1889,

2188. Gregory, C.-isPAR RfeNfe May 15, 1891.

1229. Grimaldi, Ceoa Oct. 16, 1846,

1939. Gbiscom, Wm. Woodnutt .... April 1.5, 1881,

1815. Grote, Augustus Radcliffe . . Oct. 20, 1876.

2090. GuBERNATis, Angelo DE . . . . May 21, 1886,

1438. Guyangos, Pascual de April 19, 1861,

Present Address.

Philadelphia.
it

Terre Haute, Ind.

Cambridge, Mass.

Washington, D. C.

Hemel Hempstead, Eng.

Philadelphia.

New Yorlf, N. Y.

London, England.

Philadelphia.

London, England.

Philadelphia.

London, England.

Philadelphia.

Johnstown, Pa.

Philadelphia.

Philadelphia.

Amherst, Mass.

Washington, D. C.

London, England.

Edinburgh, Scotland.

Philadelphia, Pa.

Cambridge, Mass.

Washington, D. C.

Baltimore, Md.

London, England.

Cambridge, Mass.

Washington, D. C.

Philadelphia.

Washington, D. C.

Philadelphia.

Cambridge, Mass.

Chicago, 111.

Easton, Pa.

Princeton, N. J

Philadelphia.

Palermo, Italy.

Philadelphia.

Leipzig.

Naples, Italy.

Haverford, Pa.

Florence, Italy.

Madrid, Spain.





Name. Date of Election. Present Address.

2054. Haeckel, Ernest Oct. 16, 1885, Jena, Prassia.

1658. Hale, Edw. Everett Jan'y 21, 1870, Roxbury, Mass.

1709. Hale, Horatio Oct. 18, 1872, Clinton, Canada.

1853. Hall, Asaph Jan'y 18, 1878, Washington, D. C.

1795. Hall, Charles Edward Oct. 15, 1875, Westport, N. Y.

2219. Hall, Isaac H May 19, 1893, New York, N. Y.

1356. Hall, James July 21, 1854, Albany, N. Y.

2027. Hall, Lyman B Jan'y 16, 1885, Haverford, Pa.

1412. Hammond, William A Oct. 21, 1859, New York, N. Y.

2194. Hamy, E. T May 15, 1891, Paris, France.

1337. Harding, George Jan'y 20, 1854, Philadelphia.

2136. Harris, Joseph S May 20, 1887, "

1827. Hart, James Morgan Feb'y 2, 1877, Ithaca, N. Y.

1510. Hartshorne, Henry July 17, 1863, Philadelphia.

1764. Hauer, Franz Ritter von. . . OcL 16, 1874, Vienna, Austria.

1681. Haupt, Hermann April 21, 1871, St. Paul, Minn.
1862. Haupt, Lewis M May 3, 1878, Philadelphia.

2082. Hayes, R. Somers May 21. 1886, New York, N. Y.

2071. Hays, J. Minis Feb'y 19, 1886, Philadelphia.

2165. Hazlehurst. Henry Oct. 18, 1889, "

1985. Heilprin, Angelo April 20, 1883, "

1734. Helmholtz, Heinrich April 18, 1873, Berlin, Prussia.

2222. Hewitt, Waterman L May 19, 1893, Ithaca, N. Y.

1963. Hill, Hamilton Andrews . . . April 21, 1882, Boston, Mass.

2110. Hilprecht, Hermann V Dec. 17, 1886, Philadelphia.

1768. Himes. Charles Francis . . . Oct. 16, 1874, Carlisle, Pa.

1663. Hitchcock, Charles Henry . . April 15, 1870, Hanover, N. H.
2160. Hoffman, Walter J Oct. 18, 1889, Washington, D. C.

2068. Holland, James W Feb'y 19, 1886, Philadelphia.

1898. Holmes, Oliver Wendell . . . Jan'y 16, 1880, Boston, Mass.

1624. Hooker, Joseph D Jan'y 15, 1869, London, England.
1607. Horn, George Henry Oct. 16, 1868, Philadelphia.

2070. Horner, Inman Feb'y 19, 1886, "

1941. Hotchkiss, Jedediah Oct. 21, 1881, Staunton, Va.

1696. Hough, George W Jan'y 19, 1872. Evanston, 111.

1698. Houston, Edwin J Jan'y 19, 1872, Philadelphia.

2143. Houston, Henry H May 20, 1887, "

2084. Hovelacque, Abel May 21, 1886, Paris, France.

1843. Humphrey, H. C July 20, 1877.

2211. Humphrey, James Ellis .... Dec. 16, 1892, Amherst, Mass.

1623. Huxley, Thomas Henry . . . , Jan'y 15, 1869, London, England.
1426. Hyrtl, Joseph July 20, 1860, Vienna, Austria.

I
2052. Im Thurn, Everard F Oct. 16, 1885, Georgetown, British Guiana.
2221. D'lNviLHERS, Edward Vincent. May 19, 1893, Philadelphia.

1773. Ingham, Wm. Armstrong. . . . April 16, 1875, "

J-

2010. James, Edmund J April 18, 1884, Philadelphia.

1933. Jannet, Claudio April 15, 1881, Paris, France.

2049. Jayne, Horace Oct 16, 1885, Philadelphia.

1954. Jepferis, William W Jan'y 20, 1882, "

2017. Jordan, Francis, Jr April 18, 1884,
"





Name. Date of Election.

1989. Kane, Elisha Kent April 20, 1883,

2169. Keane, John J Dec, 20, 1889,

1348. Keating, William V April 21, 1854,

2021. Keen, William W July 18, 18»4,

1723. Kelvin, Lord (Wm. Thomson). . April 18, 1873,

2118. KiEPERT, Henri Dec. 17, 1886,

1161. Kendall, E. Otis Jan'y 21, 1842,

1708. King, Clarence Oct. 18, 1872,

1284. KiRKWOOD, Daniel April 18, 1851,

1767. KoNiG, George A Oct. 16, 1874,

2167. Krauss, Friederich S Dec. 20, 1889,

li

1694. Lambert, Guillaume Jan'y 19, 1872,

1858. Landreth, Burnet Jan'y 18, 1878,

1781, Langley, Samuel P April 16, 1875,

1721, La Roche, C. Percy Jan'y 17, 1873,

1711. Lauth, Franz Joseph Oct. 18, 1872,

1974. Lawes, John Bennett Jan'y 19, 1883,

1595. Lea, Henry Charle.s Oct. 18, 1867,

1737. Le Conte, Joseph April 18, 1873,

1986. Lehman, Ambrose E. April 20, 1883,

2182. Leland, Charles G May 16, 1890,

2174. Le Moine, J. M Dec. 20, 1889.

1931. Le Roy-Beauued, Paul April 15, 1881,

1382. Lesley, J. Peter July 13, 1856,

1370. Letchworth, Albert S Jan'y 18, 1856,

2085. Levasseur, Emile May 21, 1886.

1415. Lewis, Francis W Jan'y 20, 1860,

1388. Ley BURN, John July 13, 1856,

1756. LocKYER, Joseph Norman, . . . April 17, 1874,

2202. Low, Seth Feb. 19, 1892,

1872. Longstreth, Morris Sept. 20, 1878,

2019. Lubbock, John July 18, 1884,

2003, Ludlow, Wiluam Jan'y 18, 1884,

1629. Lyman, Benjamin Smith . , . , Jan'y 15, 1869,

2107. MacAlister, JAMts Dec. 17, 1886,

2209. Macfaklane, John M Dec. 16, 1892,

1970. Mallery, Garrick, Jr Oct, 20, 1882,

2012. Mallet, John Wm Jan'y 16, 1885,

1847, Mansfield, Ira Franklin . . , Jan'y 18, 1878,

1857, March, Francis Andrew , . . Jan'y 18, 1878,

1861, Marks, William D May 3, 1878,

1604, Marsh, Othniel C Oct, 16, 1868,

2078. Marshall, John May 21, 1886,

1018. Martinez, Juan Josi' April 20, 1832,

2184, Mascart, E Dec, 19, 1890,

1572. Mason, Andrew Jan'y 18, 1867,

21%. Maspero, Gaston May 15, 1891,

1654. Mayer, Alfred M Oct, 15, 1869,

1928. McCauley, Edward Y Jan'y 21, 1881,

1685, McCosH, James April 21, 1871.

PROC. AMEK. PHILOS. SOC. XXXI. 142. 3 W.

Present Address.

Kane, Pa.

Washington, IX C.

Philadelphia,

London, England.

Berlin, Prussia.

Philadelphia.

New York, N. Y,

Riverside, Cal.

Houghton, Mich.

Vienna, Austria.

Louvain, Belgium.

Bristol. Pa,

Washington, D. C,

Rome, Italy.

Munich, Bavaria.

Rolhamstead, Herts, Eng.

Philadelphia,

Berkeley, Cal.

Philadelphia.

London, Eng.

Quebec, Canada.

Paris, France.

Philadelphia.

Paris, France.

Philadelphia.

Baltimore, Md.
London, England.

New York, N. Y.

Philadelphia.

London, England,

U. S, A,

Philadelphia,

Philadelphia,

Lansdowne, Pa.

Washington, D. C.

University of Virginia, Va
Cannelton, Pa.

Easton, Pa.

Philadelphia.

New Haven, Conn.
Philadelphia.

Spain.

Paris, France.

New York, N, Y,

Paris, France,

Hoboken, N. J.

Philadelphia.

PRINTED JAN. 17, 1894.
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Name. Date of Election. Present Address.

188S. McCreath, Andrew S July 18, 1879, Harrisburg, Pa.

1821. McKean, William V Feb'y 2, 1877, Philadelphia.

2004. McMaster, John Bach Jan'y 18, 1884, "

1677. Meehan, Thomas Jan'y 20, 1871, "

1903. Merrick, John Vaughan , . . April 16, 1880, "

1947. Merriman, Mansfield ..... Oct. 21, 1881, Bethlehem, Pa.

1744. Messchert, Mathew Huizinga. Oct. 17, 1873, Douglassville, Pa.

2142. Michael, Helen Aubott. . , . May 20, 1887, Philadelphia.

2175. Mitchell, James T Feb'y 21,1890,

1461. Mitchell, S. Weir Jau'y 17, 1862,

2114. Monier-Williams, Monier . . Dec. 17, 1880, London, England.

1791. Moore. Gideon E Oct. 15, 1875, New York, N. Y.

2029. Moore, James W Jan'y 16, 1885, Easton, Pa.

1841. Morehouse. George R .... April 20, 1877, Philadelphia.

1054. MorelLi Jan'y 15, 1836, Naples, Italy.

1976. Morris, J. Cheston Jan'y 19, 1883, Philadelphia.

1577. Morton, Henry Jan'y 18, 1867, Hoboken, N. J.

2121. Much, Matth*:us Dec. 17, 1886, Vienna, Austria,

1866. Muhlenberg, F, A Sept 20.1878, Reading, Pa.

2120. Mueller, Friederich Dec. 17, 1886. Vienna, Austria.

1486. Mueller, F. Max Jan'y 16, 1863. Oxford, England.

2192. Munroe, Charles E May 15, 1891, Washington, D. C.

1892. MuoNi, Damiano Jan'y 16, 1880, Milan, Italy.

2062. MURDOCK. J. B Feb'y 19, 1886, U. S. Navy.

1937. Murray, James A. H April 15, 1881, Oxford, England.

2087. Nadaillac, Marquis de May 21, 1886, Paris, France.

1852. Newcomb, Simon Jan'y 18, 1878. Washington, D. C.

1582. Newton, Hubert Anson .... April 19, 1869, New Haven, Conn.

1703. Nichols, Starr Hoyt .... July 19, 1872, New York, N. Y.

2060. NiKiTiN, Serge Feb'y 19, 1866, St. Petersburg, Russia.

1805. NoRDENSKior.D, ADOLF Eric . . April 21, 1876, Stockholm, Sweden.

1712. NoRRis, Isaac Oct. 18, 1872, Philadelphia.

2106. NoRRis, William F Dec. 17, 1886, "

2016. North, Edward Oct. 16, 1885, Clinton, N. Y.

O
2072. Oliver, Charles A Feb'y 19, 1886, Philadelphia.

1715. Oliver, James E Jan'y 17, 1873, Ithaca, N. Y.

2195. Oppert, Jules May 15, 1891, Paris, France.

2135. Osborn, Henry F Feb'y 18, 1887, Princeton, N. J.

1581. Osborn, Henry S Jan'y 18, 1867, Oxford, O.

2039. OsLER, William Jan'y 16, 1885, Baltimore, Md.
1801. Owen, P. Cunliffe April 21, 1876, London, England.

1868. Packard, A. S., Jr Sept. 20, 1878, Providence, R. I.

1578. Packard, John H Jan'y 18, 1867, Philadelphia.

1331. Paget, James Jan'y 20, 1854, London, England.

1984. Pancoast, William Henry . . . Jan'y 19, 1883, Philadelphia.

2036. Parvin, Theophilus Jan'y 16, 1885, "

2058. Pasteur, Louis Oct. 16, 1885, Paris, France.

2035. Patterson, C. Stuart Jan'y 16, 1885, Philadelphia.

1282. Patterson, Robert April 18, 1851, "





9

Name. Date of Election. Present Address.

1320. Patterson, Thomas L April 15, 1853, Cumberland, Md.
2213. Pattison, Robert E Feb. 17, 1893, Harrisburg, Pa.

1772. Pearse, John B Jan'y 15, 1875, Boston, Mass.

1859. Peirce, C. Newlin May 3, 1878, Philadelphia.

1722. Pemberton, Henry Jan'y 17, 1873,
"

2101. PeNafiel, Antonio May 21, 1886, Mexico.
2073. Pennypacker, Samuei- \V. . . . May 21, 1886, Philadelphia.

1518. Penrose, R. a. F July 17, 1863,
"

2059. Pepper, Edward Feb'y 19, 1886, Paris.

1666. Pepper, William July 15, 1870, Philadelphia.

9bl. Pereira, Jos& Maria Dantes . . . . April 18,1828, Lisbon, Portugal.

1705. Peter, Robert July 19, 1872, Lexingion, Ky.
1824. Phillips, Henry, Jr Feb'y 2, 1877, Philadelphia.

1760. Platt, Franklin July 17, 1874,
"

2127. Platzman, Julius Dec. 17, 1886, Leipzig, Germany.
2053. PoMiALowsKY, John ...... Oct. I6, 1885, St. Petersburg, Russia.

1539. Porter, Thomas Conrad .... Oct. 21, 1864, Easton, Pa.

2044. Potts, William John Oct. 16, 1885, Camden, N. J.

2097. Postgate, J. P May 21, 1886, Cambridge, England.

2161. Powell, J. W Oct. 18, 1889, Washington, D. C.

1619. Prestwich, Joseph Jan'y 15, 1869, Shoreham, England.

1592. Price, J. Sergeant Oct. 18, 1867, Philadelphia.

1780. Prime, Frederick, Jr April 16, 1875,
"

2088. PULZSKY, Francis May 21, 18S6, Buda-Pesth, Hungary.
1758. Pumpelly, Raphael April 17, 1874, Newport, R. I.

973. Qitadrada, Francisco de Paolo . . Oct. 16, 1829, Madrid, Spain.

1148. Quaranta, Barnardo Jan'y 15, 1841, Naples, Italy.

1736. Rand, Theodore D April 18, 1873, Philadelphia.

1819. Randall, F. A Jan'y 18, 1878, Warren, Pa.

1644. Rawlinson, George. ... . Oct. 15, 1869, Oxford, England.

1765. Rawson, Rawson W Oct. 16, 1874, London,

2099. Rayleigh, Lord May 21, 1886, Essex, England.

1784. Raymond, Rossitter W . . . . April 16, 1875, New York, N. Y.

1585. Raynolds, William F April 19, 1867, Detroit, Mich.

1591. Read, John Mkredith July 19, 1867.

2077. Reed, Henry May 21, 1886, Philadelphia.

1889. Remsen, Ira July 18, 1879, Baltimore, Md.
1918. Renard, a Oct. 21, 1881, Brussels, Belgium.

1343. Renard, Charles Jan'y 20, 1854, Moscow, Russia.

1890. Renevier, E July 18, 1879, Lausanne, Switzerland.

1816. Reuleaux, F Feb'y 2, 1877, Berlin, Prussia.

2122. RfiviLLE, Albert Dec. 17, 1886, Paris, France.

2225. Rhoads, James E May 19, 1893, Bryn Mawr, Pa.

1500. Richardson, Ben. Ward . . . . April 17,1863, London, England.

130S. Riley, Charles V April 21, 1876, Washington, D. C.

1957. Robins, James W April 21, 1882, Philadelphia.

1390. Rogers, Fairman Jan'y 16, 1857, Newport, R. I.

2177. Rogers, Robert W Feb'y 21, 1890, Madison, N. J.

1462. RoHuiG, F. L. O April 18, 1862, Los Angeles, Cal.

2050. RoLLETT, Hermann Oct. 16, 1885, Vienna, Austria.

1907. Rood, Ogden N April 16, 1880, New York, N. Y.
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Name. Date of

19(54. RosNY, DE, LfeoN July

1732. Rossi, Giovanni Battista. . . . April

2198. ROSENGARTEN, JOSEPH G Oct.

1718. ROTHEKMEL, PETER F Jan'y

1838. RoTHROCK, Joseph T April

1264. RUSCHENBERGER, W. S. W. . . . Oct.

1620. RUTI.HEYER, Caul L Jan'y

2109. Ryder, John A Dec.

Electicm.
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Name. Dale of Election. Present Addrrss.

1844. Sylvester, J.J July 20, 1877, Oxford, England.

2092. SzoMBATHY, Josef May 21, 188G, Vienna, Austria.

T
1786. Tatham, William P April 16, 1873, Philadelphia.

1846. Taylor, William B Oct. 19, 1877, Washington, D. C.

2098. Temple, Richard Carnac . . . May 21, 18S6, Upper Burmah, India.

2006. Thomas, Allen C Jan'y is, 1881, Huverford, Pa.

1807. Thomson, Ei.iho April 21, 1876, Swampscott, Mass.

1993. Thompson, Heber S Jaii'y 18, 1884, Pottsville, Pa.

1726. Thompson, Henry April 18, 1873, London, England.

1754. Thomson, Frank April 17, 1874, Philadelphia.

1723. Thomson, William (see Lord
Kelvin) April 18. 1873, London, England.

1909. Thomson, William April 16, 1880, Philadelphia.

1530. Thury, a April 15, 1861, Grcneva, Switzerland.

1688. TnxjHMAN, Benjamin C July 21. 1871, Philadelphia.

1233. TiLGHMAN, Richard A April 16, 1847,
"

1657. Tilghman, William M Jan'y 21,1870, "
^

2176. Timmins, Samuel Feb. 21,1890, Arley, near Coventry, Eng.

2123. ToPiNARD. Paul Dec. 17, 1886, Paris, Prance.

2063. TOPPAN, Robert Noxon Feb'y 19, 1.S86, Cambridge, Mass.

1597. Townsend, Joseph B Jan'y 17, 1868. Philadelphia.

1955. Townsend, Washington .... Jan'y 20, 1882, West Chester, Pa.

1691. Trowbridge, William P . . . . Jan'y 19, 1872, New York, N. Y.

2024. Trumbull, Henry Clay .... July 18, 1881, Philadelphia.

1973. Tschermak, Gustap Oct. 20, 1882, Vienna. Austria.

1983. TuRRETTiNi, Theodore Dec. 19, lS9ii, Geneva, Switzerland.

2166. Tuttle. David K Oct. 18, 1889, Pliiladelphia.

2163. Tyler, Lyon G Oct. IS, 1889, Williamsburg. Va.

1529. Tunner, Peter April 15, 1864. Leoben, Austria.

2138. Tyson, James May 20, 1887, Philadelphia.

TJ

2185. Unwin, William C Dec. 19, 1890, London, England.

2000. Vaux, Richard Jan'y 18, 1881, Philadelphia.

2045. Verb, de, Scheele M Oct. 16, 1885, University of Virginia, Va.

1475. Virchow, Rudolph Oct. 17, 1862, Berlin, Prussia.

1646. VOGT, Carl Oct. 15, 1869, Geneva, Switzerland.

2115. VoN Meltzel, Hugo Dec. 17, 1886, Koloszvar, Hungary.
1670. Vose, George Leonard Oct 21, 1870, Boston, Mass.

2186. VossioN, Louis Dec. 19, 1890, Philadelphia.

2034. Wagner, Samuel Jan'y 16, 1885, Philadelphia.

1748. Wahl, William H Jan'y 16, 1874,

1724. Wallace, Alfred R April 18, 1873, Parkston, Dorset, England.

2156. Ward, Lester P May J7, 1889, Washington. D. C.

2033. Weil, Edward Henry Jan'y 16, 188», Philadelphia.

2028. Weisbach, Albin Jan'y 16, 1885, Freiburg, Saxony.

1639. Wharton. Joseph April 16, 1869, Philadelphia.

PROC. AMER. PHILOS. 80C. XXXI. 143. 2 X. PRINTED JAN. 15, 1894.
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Name. Date oj Election. Present Address.

1637. White, Andrew D April 16, 1869, Ithaca, N. Y.

1848. White, Israel C Jan'y 18, 1878, Morgantown, W. Va.

1487. Whitney, Josiah Dwight . . . Jan'y 16, 1863, Cambridge, Mass.

1502. Whitney, William Dwight. . . April 17, 1883, New Haven, Conn.

1863. Wilder, Burt Green May 3, 1878, Ithaca, N. Y.

2151. Williams, Talcott May 18, 1888, Philadelphia.

2178. Willis, Henry Feb'y 21, 1890,

2150. Wilson, Edmund B Feb'y 17, 1888, Bryn Mawr, Pa.

2041. Wilson, James Cornelius . . . . Jan'y 16,1885, Philadelphia.

1747. Wilson, Joseph M Jan'y 16, 1874, "

2137. Wilson, William Powell . . . May 20, 1887, "

2223. Winsor, Justin May 19, 1893, Cambridge, Mass.

1896. WiNTHKOP, Robert C Jan'y 16, 1880, Boston, Mass.

2140. WiREMAN, Henry D May 20, 1887, Philadelphia.

2220. WisTAR, Isaac J May 19, J893, "

1561. WiSTER, Owen Jones April 20, 1866, "

1884. Wood, Richard April 18, 1879, "

1762. Woodward, Henry July 17, 1874, London, England.

1751. WooTTEN, J. E Jan'y 16, 1874, Reading, Pa.

1854. WoRMLEY, Theodore G Jan'y 18, 1878, Philadelphia.

1932. WuRTS, Charles Stewart . . . Jan'y 21, 1881,

20C1. Wyckoff, a. B Feb'y 19, 1886, U. S. Navy.

1904. Yarnall, Ellis April 16, 1880, Philadelphia.

1759. Young, Charles Augustus . . . April 17, 1874, Princeton, N. J.
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PROCEEDINGS
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AMERICA]^ PHILOSOPHICAL SOCIETY,

HELD AT PHILADELPHIA, FOR PROMOTING USEFUL KNOWLEDGE.

Vol. XXXI. Januakt, 1893. No. 140.

January 6, J893.

The annual meeting for election of Officers and Councilora

was held this afternoon between the hours of 2 and 5 o'clock,

after due public notice. The result of the ballot was reported

by the Judges and the Clerks to the Society at its evening

meeting.

Stated Meeting, January 6, 1893.

Mr. Thomas II. Dudley in the Chair.

Mr. Harold Goodwin, a newly elected member, was pre-

sented to the Chair and took his seat.

Dr. Elliott Coues requested by letter a further extension for

three months of the time during which he could retain the

Lewis and Clark MSS. Upon motion, the request was granted.

Acceptances of membership were read from Dr. Samuel
G. Dixon, Philadelphia ; Dr. James Macfarlane, Lansdowne,

Pa., and Dr. James Ellis Humphrey, Amherst, Mass.

An invitation from the Wadsworth Athenaeum, at Hartford,

to be present at the opening of the new Libraries and Art
Galleries, was read.

PROC. AMKR. PHILOS. 80C. XXXI. 140. A. PRINTED MARCH 3, 1893.
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The Enoch Pratt Free Library of Baltimore requested to be

placed on the Proceedings' exchange list. On motion, the ap-

plication was granted.

The Academy of Natural Sciences acknowledged the re-

ceipt of the Secretary's letter of December 16, relating to the

Keating- Poinsett Collection, stating that the same had been

referred to the Curators.

A circular from the American Folk-Lore Society, announcing

its annual meeting for 1892 at Boston.

Accessions to the Library were reported from the Royal

Asiatic Society (Straits Branch), Singapore; Royal Society of

Victoria, Melbourne ; Department of Mines, Wellington, N. Z.;

Anthropological Society, Tokyo, Japan; Statistika Central

Byraus, Stockholm, Sweden; Maatschappij der Nederlandsche

Letterkunde, Leiden, Holland ; Academic Royale de Belgique,

Bruxelles; Academic des Sciences, Cracow, Austria; Anthro-

pologische Gesellschaft, Vienna, Austria ; Naturforschende

Gesell^chaft, Altenburg, Germany; Physiologische Gesellschaft,

Gesells^chaft fiir Anthropologic, etc., Gesellschaft fiir Erdkunde,

Berlin; Gartenbauverein, Darmstadt; K. Oeffentliche Biblio-

thck, Dresden; Verein fiir Erdkunde, Ilalle a. S. ; Deutsche

Seewarte, Hamburg; Geographische Gesellschaft, Munich,

Bavaria; Naturwissenschaftlicher Verein, Regensburg ; Biblio-

teca N. C. Fircnze, Italia; R. Accademia dei Lincei, Rome;
Socidtc de Geographic, Lille, France; Commission des An-

nales des Mine.«, Socitit^ de L'tCnseignement, Socidt<^ de Gdo-

grapliie, Redaction Cosmos, Paris; R. Academia de la Historia,

Madrid, Spain ; South African Philosophical Society, Cape

Town ; R. Astronomical Society, R. Geographical Society,

Editors of Nature, London; University Observatory, Glas-

gow; Royal Society, p]dinburgh; Mr. Horatio Hale, Clinton,

Ontario; Canadian Institute, Toronto; Boston Athenieum,

Society of Natural History, Boston, Mass.; Harvard Uni-

vefBity, Cambridge, Mas.*. ; Travelers' In.surance Co., Hart-

ford, Conn.; Editors of American Journal of Science, New
Haven ; Brooklyn Library ; Cornell University, Ithaca, N. Y.

;

American Institute of Electrical Engineers, Mathematical So-
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cietj, Meteorological Observatory, Dr. Joel Asaph Allen, New
York; Mr. William John Potts, Camden; Free Public Li-

brary, Jersey City ; College of Pharmacy, Editors of the

Medical News, Editors of the Medical and Surgical Reporter,

Hon. Frederick Fraley, Dr. Walter M. James, Dr. D. Jayne

and Son, Messrs. Abraham Jordan, J. G. Rosengarten, David

Henry Wright, Philadelphia; Editor of the American Chemi-

cal Journal, Baltimore ; Commissioner of Pensions, U. S. De-

partment of Agriculture, Census Office, Uydrographic Office,

Washington, D. C. ; University of California, Berkeley; Agri-

cultural Experiment Station, Lincoln, Neb. ; Institute Fisico-

Geografica, San Jose, C. A.; Society Scientifique du Chile,

Santiago, S. A.

The following deaths were reported :

Sir Richard Owen, December 18, 1892, set. 89.

John 0. Westwood, January 2, 1893, set. 88.

Eben N. Horsford, January 1, 1893, aet. 75.

Isaac C. Martindale, January 3, 1893, aet. 50.

The President was authorized to appoint a suitable person

to prepare the usual obituary notice of Mr. Martindale.*

The report of the Clerks and Judges of the election held

this afternoon at the hall of the Society was read, and the

following members declared to have been duly chosen Officers

and Councilors for the ensuing year, 1893 :

President.

Frederick Fraley.

Vice-Presidents.

E. Otis Kendall, W. S. W. Ruschenberger, J. P. Lesley.

Dr. Joseph T. Rotlirock was subsequently appointed.
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Secretaries.

George F. Barker, Daniel G. Brinton, Henry Phillips, Jr.,

George H. Horn.

Curators.

Patterson Du Bois, J. Cheston Morris, R. Meade Bache.

Treasurer.

J. Sergeant Price.

Councilors.

William A. Ingham, Thomas H. Dudley, Robert Patterson,

Charles S. Wurts.

{Councilorfor two years, in place of I. C. Martindale, deceased.)

Henry C. Baird.

This being the evening for the nomination of a member to

serve as Librarian of the Society during the ensuing year, Mr.

Henry Phillips, Jr., was renominated, and the nominations

were closed.

Mr. Goodwin exhibited a portrait of the late John Vaughan

Eyre.

Pending nominations Nos. 1235, 1249, 1250 and 1251 were

read.

And the Society was adjourned by the Presiding Member.
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Stated Meeting^ January 20, 1893.

Mr. Richard Vaux in the Chair.

Dr. Francis X. Dercum, a lately elected member, was pre-

sented to the Chair and took his seat.

Correspondence was submitted as follows

:

A circular from the Royal Academy of Sciences of Turin,

Italy, announcing its ofter of the Ninth Bressa Prize, to be

given to the author or inventor who shall have made the most

important and useful discovery, or published the most valu-

able work, on Science, Natural History, Chemistry, etc., etc.,

during the years 1891-94.

A letter from the New York State Library, Albany, asking

the Society to exhibit a complete set of its publications at the

Columbian Celebration, the same to become the property of

the State Library when the celebration is over.

The following letter from the Academy of Natural Sciences

of Philadelphia, in relation to the Keating-Poinsett collection

of Aztec handworks deposited by the American Philosophi-

cal Society, which, on motion, was referred to the Curators.

Philadelphia, January 19, 1893.

Mr. Henry Phillips, Jk.,

Secretary of the American Philosophical Society :

Dear Sir:—I have the honor to inform you that your communication of

the 16lh ult., regarding the custody of the Keating-Poinsett collection of

Aztec objects, having been referred for consideration to the Curators of the

Academy, the following report was received by tlie Academy at the meet-

ing of the 17th inst., and a copy was ordered to be sent to you in reply to

your letter of inquiry :

"The Curators, to whom has been referred a communication from the

American Philosophical Society, dated December 16, 1892, and addressed

to the President and members of the Academy, in reference to the reten-

tion of the Poinsett Collection of Aztec handworks deposited in the

Academy several years ago, respectfully report

:

"Although all the specimens of the Poinsett Collection are artificial,

and therefore not absolutely within the scope of the Academy's chief pur-

pose, which is the study of natural objects, it is considered desirable that
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Ihe Academy shall still retain said collecliou as a loan on the conditions

stipulated at the time of its deposit.

"The American Philosophical Society may be assured that the Poinsett

Collection, while in custody of the Academy, will be carefully preserved
;

and that as soon as the perfectly fireproof addition to the Academy's

building now in course of construction, under contract to be completed

next June, is finished, there will be ample room for a satisfactory display

of it as well as of similar collections. As the Museum of the Academy is

freely open to the public from eight to ten hours every day, except Sun-

day, throughout the year, it is confidently conjectured that the Poinsett

Collection will be visited and studied here by a greater number of persons

than it would be in any other place of exhibition in the city.

"It is neither necessary nor expedient that the Academy should pro-

pose any condition whatever in connection with the retention of the

Poinsett Collection as a loan from the American Philosophical Society."

The report is signed and submitted on behalf of the Curators by Dr.

W. S. W. Ruschenberger, the Cliairman of the Board.

I remain, yours very truly,

Edward J. Nolan,
Recording Secretary, A. N. S., Philadelphia.

A letter from Dr. Elliott Coues, Washington, D. C, thank-

ing the Society for its grant of extension of time in the Lewis

and Clark MSS. loan ; also, oflfering a paper for publication

in the Proceedings, descriptive of the Lewis and Clark MSS.

Letters of envoy were received from the Maatschappij der

Nederlandsche Letterkunde, Leiden; Instituto Fisico Geogra-

fice Nacional de Costa Rica, San Josd; Mr. William John

Potts, Camden, N. J.

I^etters of acknowledgment were received from the Royal

Geographical Society of Australasia (Queensland Branch), Bris-

bane (138); Linnean Society of New South Wales (185-138),

Royal Society of New South Wales (136, 137), Sydney;

Maatschappij der Nederlandsche Letterkunde, Leiden (137,

138); I. R. Accadumia degli Agiati, Rovereto, Tyrol (138);

K. K. Militiir-Geographische Institut, Vienna, Austria (137,

188); Naturforaclieude Gesellschaft, Emden(138); Naturwis-

eniwhaftlichcr Vcrcin des Regiorungs-Bczirks Frankfurt,

ft. 0. (135) ; Geograpliisohe Gesellschaft (137), Naturhistorische

Geiellsohaft (138), Hanover, Prussia; Naturwissenschaftlioher

Vercin, RegenRburg, Bavaria (187); R. Accademia di Soienze,
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Lettr^ ed Arti, Modena, Italy (1.38); Osservatorio Astrono-

mico, Turin (138) ; Prof. Gaston Maspero, Paris (138); Zoologi-

cal Society, London (137, 138, and Trans,, xvii, 1, 2); Public

Library of Boston (132-138); State Library of Pennsylvania,

Harrisburg (Trans., xvii, 1, 2) ; Denison Scientific Association,

Granville, 0. (138).

Accessions to the Library were reported from the Geograph-

ical Society, Tokyo, Japan ; Societd Finno-Ougrienne, Ilel-

singfors, Finland ; Mining Department of South Australia,

Adelaide, Australia ; Ministerie van Binnenlandsche Lachen,

'S Gravenhage, Z. Holland
; Socidti^ R. de Geographic D'An-

vers, Bruxelles ; Naturwissenschaftlicher Verein des Reg.-Bez.-

Frankfurt a. 0., Prussia ; Socidtd Vaudoise Sciences Naturelles,

Lausanne, Switzerland ; Editor of " La llevue des Revues,"'

Prof. E. Levasseur, Paris, France ; R. Acaderaia de Ciencias y
Artes, Barcelona, Spain ; Philological Society, Society of Arts,

Royal Meteorological Society, Editor of the " Geological Mag-

azine," London, England ; Geological Society, ^lanchester,

England ; American Academy of Arts and Sciences, Boston,

Mass. ; Harvard University, Museum of Comparative Zoology,

Cambridge, Mass. ; Yale University, New Haven, Conn. ; New
York State Library, Albany ; Dr. Joel Asaph Allen, New
York, N. Y. ; Academy of Science, Mr. George F. Becker,

Rochester, N. Y. ; Franklin Institute, College of Pharmacy,

Mr. Henry Carey Baird, Philadelphia, Pa.; Prof. J. T. Roth-

rock, West Chester, Pa. ; Maryland Academy of Sciences,

Johns Hopkins University, Baltimore, Md. ; Anthropological

Society, Bureau o[ the Mint, Bureau of Statistics, Washington,

D. C. ; Elisha Mitchell Scientific Society, Chapel Hill, N. C.

;

Denison University, Editors of the " Journal of Neurology,"

Granville, O.; State Board of Health, Nashville, Tenn.; Agri-

cultural Experiment Stations, Hanover, N. PL, New Haven,

Conn., Experiment, Ga., Baton Rouge, La., Bryan, Tex. ; Ag-

ricultural College, Mich. ; Madison, Wis,; St. Anthony Park,

Minn. ; Corvallis, Ore. ;
Fargo, N. Dak. ; Observatorio de Rio

de Janeiro.

The Committee on the Michaux Legacy presented the
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following report and resolutions, which were unanimously

adopted by the Society :

To THE Amkuicax Philosoi'hical Society :

The Michaux Committee respectfully reports :

That at a meeting of the Committee held on December 29, 1893, the

following letter was received from Prof. J. T, Rolhrock :

"December 16, 1892.

"To THE American Philosophical Society :

" I most respectfully request that the American Philosophical Society

will appropriate from the income of the Michaux Fund the sum of three

hundred dollars (if said fund will so admit), to aid in defraying the ex-

penses of collecting facts and statistics bearing upon the relation of our

forests to the Commonwealth, promising to furnish a report to the Society

by February, 1894.

" Notwithstanding the general interest in the subject of Forestry, there

i9 an utter absence of the data required for any proper presentation of the

important questions involved.
' It is thought that no use more immediately helpful and more in accord

with the wishes of the testator could be made of the money.

"Very respectfully,

"J. T. ROTHROCK."

The Committee, having carefully considered the subject, approves of

the suggestion of Prof. Rolhrock, and submits the following resolution,

which it desires shall be passed by the Society:

lienoloed. That the sum of three hundred dollars be appropriated out of

the income of the Michaux Fund to Prof J. T. Rothrock. to aid in defraying

the expenses of collecting facts and statistics bearing upon the relation of

our forests to the Commonwealth of Pennsylvania, which when obtained

he shall report in full in writing to the Society.

By order of the Committee,

J. Sbuoeant Piuce.

Secretary.

The President was authorized to appoint the Standing Com-

mittees of the Society for the ensuing year, which he subse-

quently did as follows

:

Finance.

William B. Rogers, Pliilip C. Garrett, Charles S Wtirts.

Hall

J. Sergeant Price, William A. Ingham, Charles A. Oliver.
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Publication.

Daniel G. Briiiton, George 11. Horn, Samuel Wagner,

Patterson Du Bois, Horace Jayne.

Library.

Edwin J. Houston, William John Potts, Jesse Y. Burk,

William H. Greene, William S. Baker.

Michaux Leyacy.

Thomas Meehan, J. Sergeant Price, William M. Tilghman,

Isaac Burk, Angelo Heilprin.

Henry M. Phillips' Prize Essay Fund.

Richard Vaux, Henry Phillips, Jr., William V. McKean,

Furman Sheppard, Joseph C. Fraley,

and

The President and the Treasurer of the Society, ex officio.

Mr. Henry Phillips, Jr., was unanimously reelected Libra-

rian of the Society for the ensuing year.

Dr. Elliott Coues presented for the Proceedings, through the

Secretaries, " A Description of the MSS. Journals and Field

Notebooks of Lewis and Clark."

Pending nominations Nos. 1235, 1249, 1250, 1251, and new
nominations Nos. 1252, 1258, 1254, were read.

And the Society was adjourned by the Presiding Member.

Stated Meeting, February 3, 1893.

Mr. Vaux in the Chair.

Dr. Macfarlane took his seat.

Correspondence was submitted as follows:

Letters of envoy were received from the Observatoire Phy-

sique Central, St. Petersburg, Russia ; K. Akademie der Wis-

PROC. AMKU. rillLOS. SOC. XXXI. 140. B. PRINTED MARCH 3, 1S93.
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senschaften, Vienna, Austria ;
Royal Irish Academy, Dublin

;

Mr. Henry Carey Baird, Piiiladelphia, Pa.

Letters of acknowledgment were received from the Royal

Geographical Society of Australasia (Victoria Branch), Mel-

bourne (137); Royal Society of New South Wales, Sydney,

Australia {V68) ; Geological Survey of India, Calcutta (138)

;

K. K. Sternwarte, Prag, Bohemia (Trans., xvii, 1, 2, and 138);

K. K. Astronomisch-Meteorologisches Observatorium, Triest,

lUyria (138) ; K. K. Naturhistorisches Ilofmuseum, Vienna,

Austria (138) ; Naturhistorischer Verein, Bonn, Prussia (137,

138); Physikalisch-Medicinisclie Societiit, Erlangen, Bavaria

(138); Naturwissenschaftlicher Verein des Reg.-Bez. Frank-

furt a. M. (136, 138); Mr. Tommaso Cannizzaro, Messina,

Italy (138); Academie R. des Sciences (Trans., xvii, 1, 2, and

138); Prof. Guido Cora, Turin, Italy (138) ; Dublin Observa-

tory, Dublin, Ireland (137) ; Mass. State Experiment Station,

Amherst (138); Prof. Andrew A. Blair (136-138) ; Dr. Isaac

Norris, Philadelphia (137, 138) ; State Library, Albany, N. Y.

(138); Denison Scientific Association, Granville, O. (138).

Letters of acknowledgment (139) were received from the

Academy of Natural Sciences, Historical Society of Pennsyl-

vania, College of Physicians, Library Company of Philadel-

phia, Numismatic and Antiquarian Society, Admiral E. Y.

Macauley, Hon. James T. Mitchell, Profs. John Ashhurst, Jr.,

Andrew A. Blair, John H. Brinton, J. Solis Cohen, E. D. Cope,

F. X. Dercum, F. A. Genth, Jr., II. D. Gregory, L. M. Ilaupt,

Edwin J. Houston, John M. Maisch, John Marshall, Benjamin

Sharp, Drs. George Friebis, Henry Hartshorne, Isaac Norris,

Charles A. Oliver, C. N. Peirce, J. W. Robins, W. S. W.
Ruschenberger, James Tyson, Messrs. R. Meade Baclie, Henry

Carey Baird, Charles Bullock, Thomas M. Cleemann, Patter-

son Du Bois, J. S. Harris, Francis Jordan, Jr., A. S. Letch worth,

R. Patterson, Henry Phillip.9, Jr., Franklin Piatt, J. Sergeant

Price, Theodore D. Rand, J. G. Rosengarten, Coleman Sellers,

D. K. Tuttle, Joseph Wharton, Philadelphia, Pa.

AcoeamoDR to the library were reported from the Socidtds

des Naturalestcs, Kiew, Moscow, Odessa, Russia ; K. Akademie
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der Wissenscbaften, St. Petersburg, Russia; Kolonial Museum,

Haarlem, Holland
; K. K. Sternwarte, Prag, Bobemia ;

K. K.

Geologiscbe Reichsanstalt, Akademie der Wissenscbaften,

Vienna, Austria; Yerein zur Beforderung des Gartenbaues,

Berlin, Prussia ; Naturbistoriscber Verein, Bonn, Prussia

;

Oberlausitziscbe Gesellscbaft der Wissenscbaften, Gcirlitz,

Prussia ; K. Siicbsiscbe Gesellscbaft der Wissenscbaften, Leip-

zig, Saxony ; Deutscbe Gesellscbaft fiir Antbropologie, etc.,

Municb, Bavaria; R. Osservatorio, Turin, Italy; Royal

Society, London ; Royal Society, Edinburgb ; R. Irisb

Academy, Dublin ; Harvard College Astronomical Observa-

tory, Cambridge, Mass.; Yale University Astronomical Ob-

servatory, New Haven, Conn.; Mr. Henry Carey Baird, Pbiladel-

pbia. Pa.; Agricultural Experiment Station.*^, Newark, Del.,

Raleigh, N. C, Agricultural College, Miss. ; U. S. Naval In-

stitute, Annapolis, Md. ; U. S. Naval Observatory, Depart-

ment of tbe Interior, Publisbers of The American Monthly^

Mr. Lester F. Ward, Washington, D. C. ; Historical Society,

Chicago, 111. ; State Historical Society, Iowa City, la. ; Kansas

State Historical Society, Topeka ; Geological Survey of Mis-

souri, Jefferson City, Mo. ; Sociedad Cientifica " Antonio

Alzate," Mexico, Mex. ; Institute of Jamaica, Kingston,

Jamaica ; Sociedad Cientifica Argentina, Buenos Aires, Argen-

tine Republic.

Tbe death of Dr. F. A. Genth was reported (February 2,

1893, aet. 73,) and Dr. G. F. Barker was appointed to prepare

tbe usual obituary notice.

The Secretaries presented a paper by Prof. A. S. Packard

(Providence, R. I.) on "The Life History of the Cochliopodidas."

Dr. Cope made a communication on " The Fauna of the

Eurystylus and Equus Beds of tbe Staked Plains."

Pending nominations Nos. 1235, 1249, 1250, 1251, 1252,

1253, 1254 were read.

Tbe Curators presented tbe following report relative to the

requested loan of objects for tbe World's Fair Columbian Ex-

position :
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Curators' Report upon the Society's Resolution of

October 7, 1893.

In the matter of the request for the loan of certain articles, belonging to

the Society, for the Chicago Exposition, your Curators respectfully recom-

mend the loan of said articles for said purpose, provided that the city

authorities are willing to guarantee their safe transportation, custody and

return, in accordance witlx such forms of agreement as may be approved

by the President and Treasurer of the Society.

J. Cheston Morris,

R. Meade Bache,

Patterson DuBois,
Chairman.

After considerable discussion the following motion made by

Mr. Du Bois was adopted :

Resolved, That the Society, -while being desirous of doing everything to

gratify the wishes of the Committee of Councils on the World's Columbian

Exposition, feels that it cannot allow the articles mentioned in the

request of the Committee, to be taken away at this time, as it intends to

have a sesqui-centennial exhibition in its own rooms during the latter

part of May, 1893, and will need them here. It is compelled therefore to

respectfully decline the proposition presented by your Committee.

The Curators presented the following report upon the col-

lections of the Society :

Curators' Report.

In response to the Society's resolution of December 16, 1893, the Cura-

tors respectfully report

:

1. That the cost of transferring the collections and arranging them in

suitable cases would not exceed, even if it equaled, five hundred dollars.

2. There would be but slight cost of maintenance of the collections

apart from any idea of a paid employe who would have personal daily

oversight during the hours in which tlie collections should be open for

exhibition and study.

8. In the nature of the case, it is impossible for the Curators to say

what the cost of niaintnining the coUcctionsin other institutions would be.

4. Although undoubtedly the collections of the Society could all be ex-

lilbited in the north room of the hall, yetyour Curators would respectfully

beg leave to Bay that the settlement of the original question as to whether

or not one or more, and which, if any, of them is to bo exhibited in the

building, i« an indiMpcnmible preliminary to the determination of some

plan for the arrangement of these collections as required by the resolution

of the Society. J. Cuicston Mohhis,

R. Mkadk Bacuk,

Patterson Du liois,

Chairman.
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Dr. D. G. Brinton moved " that the Society would prefer to

have all its collections displayed by such other educational

institutions of Philadelphia as would offer the greatest security

and usefulness of said collections."

Dr. Brinton read the following letter from the Department

of Archaeology of the University of Pennsylvania, requesting

the deposit of the Keating-Poinsett collection :

Philadelphia, January, 1893.

To Daniel G. Brinton, M.D.,

Secretary of the Philosophical Society :

Sir

:

—Tlie Board of Managers of the Department of Archaeology and

Palaiontology of the University of Pennsylvania, understanding that the

Philosophical Society is holding under consideration the disposal of a col-

lection of objects of archaeological and ethnological interest, known to

the public as the " Poinsett Collection," has instructed me to place before

your Society a request that the above named collection be deposited at

the Museum of the University of Pennsylvania.

In so doing, I wish respectfully to submit to your Society the following

facts :

The Museum of Archaeology and Ethnology of the University was

founded for the precise purpose of advancing, in this city, the sciences,

the names of which appear in its title, and already possesses large and val-

uable collections, illustrative of the development of man and civilization.

It, moreover, disposes of the services of a competent staff of special

scholars, fully qualified to scientifically classify, properly label, and

thoroughly "work up" such collections, and to display them to the very

best advantage for the use of students.

An isolated collection, containing specimens of the arts and industries

of man, as founded upon a few disconnected points—such as the one now
at the disposal of the Philosophical Socletj'—however valuable it may be,

is practically of very limited use to science. But made to fill an important

place in a large ethnological series—where the story it tells forms an in-

teresting chapter of scientific research in the history of mankind—it

becomes of priceless value to scholars, and is a link in the long chain of

human evolution.

In respectfully submitting the above to the consideration of the Philo-

sophical Society, the Department of Archaeology and Palaeontology of

the University of Pennsylvania pledges itself—if its earnest request be

granted—to give the collection the very best accommodation ; to provide

suitable cases ; to display, classify and label it with the most conscientious

care, and to spare no pains to insure its preservation, and to make it of

the highest possible value to scholars and to the general public.

I remain respectfully yours,

Sara Y. Stevenson, Secretary pro tern.
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After discussion, on motion of Dr. J. Gheston Morris, the

matter was referred to the Council of the Society.

And the Society was adjourned by the Presiding Member.

Stated Meeting^ February 17, 1S93.

Dr. J. Gheston Morris in tlie Ghair.

Gorrespondence was submitted as follows

:

A letter from the Soci^td Imperiale de Min^ralogique, St.

Petersburg, announcing the death of its Director, Hon. Nicolas

Kokcharow ;
also the death of its member, Hon. Axel Gadoline.

A letter from the I. R. Accademia degli Agiati, Rovereto,

Austria, announcing the death of its member, Prof. D. Gui-

seppe Pedessalli.

A circular from Golambia Gollege, New York, announcing

the regulations for 1893 concerning the Loubat Prize.

A circular from the Bureau of Education, Washington,

D, C., in regard to the Educational Exhibit of the World's

Columbian Exposition.

Letters of envoy were received from the Geological Survey

of India, Calcutta; Eoyal Statistical Society, Meteorological

Office, London, Eng. ; Mr. William John Potts, Camden,

N. J. ; Treasury Department, Washington, D. G.

Letters of acknowledgment (139) were received from the

Nova Scotia Institute of Science, Halifax; Geological Survey,

Dr. Alfred R. C. Selwyn, Ottawa, Canada; Hon. J. M. Le

Moine, Quebec, Canada ; Canadian Institute, Toronto
; Mani-

toba Historical and Scientific Society, Winnipeg; Society of

Natural History, Portland, Me.; N. H. Historical Society,

Concord ; Dartmouth College, Hanover, N. H. ; Amherst Col-

lege Library, Amherst, Mass.; State Library of Massachusetts,

Public Library of Bofton, Massachusetts Historical Society,

Boston Society of Natural History, Massachusetts Institute of

Technology, Prof. Thomas M. Drown, Messrs. S. P. Sharpies,

liobert C. Wiuthroj), Boston, Mass.; Museum of Comparative
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Zoology, Mr. Robert N. Toppan, Cambridge, Mass. ; Free

Public Library, New Bedford, Mass, ; Essex Institute, Salem,

Mass.; American Antiquarian Society, Worcester, Mass.;

Profs. O. C. Marsh, Hubert A. Newton, W. D. Whitney, New
Haven, Conn. ; Albany Institute, Prof. James Hall, Albany, N.Y.;

Society of Natural Science, Bufl'alo, N. Y. ; Prof. Edward North,

Clinton, N. Y. ; Profs. B.G. Wilder, J. M. Hart, Ithaca, N. Y.;

American Museum of Natural History, N. Y. Mathematical

Society, Astor Library, New York Hospital, Historical Society,

Prof. J. J. Stevenson, Messrs. R. S. Hayes, R. W. Raymond,

New York
;
Vassar Brothers Institute, Poughkeepsie, N. Y.

;

Oneida Historical Society, Utica, N. Y.; U. S. Military Acad-

emy, West Point, N. Y. ; Prof. Henry M. Baird, Yonkers,

N. Y. ; Free Public Library, Jersey City, N. J.

Accessions to the Library were reported from the Geological

Survey of India, Calcutta ; Asiatic Society of Japan, Tokyo

;

K. Danske Geografiske Selskab, Copenhagen; Etat Inde-

pendant du Congo, Bruxelles, Belgium ; Soci<^te Ilongroise de

Geographic, Budapest ; Naturforschende Gesellsch aft, Freiburg

i. B.; University de Lyon, France ; Messrs. Bela de Gonda, Paul

Topinard, Paris, France; Academic R. des Sciences de Lisbonne,

Commission des Travaux Gdologiques de Portugal, Lisbon
;

R. Statistical Society, Meteorological Council, Dr. Henry Cal-

derwood, London, Eng. ; Philosophical Society, Glasgow, Scot-

land
;
Theological Seminary, Andover, Mass. ; Brown Univer-

sity, Providence, R. I. ; University of the State of New York,

Albany; American Chemical Society, Astor Library, Ameri-

can Museum of Natural History, New York ; Academy of

Natural Sciences, Mercantile Library, Historical Society of

Pennsylvania, Wagner Free Institute, Messrs. Abraham Jordan,

Benjamin Smith Lyman, Henry Phillips, Jr., Philadelphia, Pa.
;

Enoch Pratt Free Library, Editor of Journal of Philology^

Baltimore, Md. ; Treasury Department, Lighthouse Board,

Dr. Albert S. Gatschet, Washington, D. C. ; University of

California, Sacramento; State University of Iowa, Iowa City;

Historical Society of the State of Montana, Helena ; Agricul-

tural Experiment Stations, Burlington, Vt., Amherst, Mass.,

Des Moines, la.
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Dr. Charles S. Dolley read a paper on " The Thyrsus of

Dionysos and the Palm Inflorescence of the Winged Figures

of Assyrian Monuments."

This being the regular evening for balloting for candidates

for membership, pending nominations Nos. 1235, 1251, 1252

and 125i were read, spoken to and voted upon.

New nominations Nos. 1255 and 1256 were read.

Pending nomination No. 1249 was referred to Council.

Pending nominations Nos. 1250 and 1253 were postponed

until May 19, in consequence of the absence of the proposers.

The Proceedings of tlie Board of Officers and Council were

submitted, and under the call of New Business, were taken

up and considered.

Ou motion, the resolution of Council suggesting the with-

drawal of the deposits of the Society was made the special

order for March 17.

The following preambles and resolution, offered by Dr.

Rothrock, were adopted by the Society

:

Wliereas, The forests of Pennsylvania, which are of such vast import-

ance to the future prosperity of the State, are being removed, and no

serious attempt is being made towards their restoration ; and,

W/iereas, The problem growing out of this condition of affairs is a com-

plicated one, for the solution of which, by wise legislation, sufficient in-

formation is not available ; therefore, be it

llenolved. The American Pliilosophical Society respectfully requests the

members of ihe Senate and House of Representatives to vote in favor of

a bill entitled "An Act Relative to a Forestry Commission," which has

been introduced into the House of Representatives of Pennsylvania by
the Hon. D. Smith Talbot, of Chester county.

The ballots cast for candidates for membership having been

counted, the Tellers reported the result to the Presiding Mem-
ber, who declared the following gentlemen to have been duly

elected members of the Society

:

22 10. M. Ilippolite Taine, Menthone, Haute Savoie, France.

2211. Charles Schajffer, M.D., Philadelphia.

2212. Prof. George Lincoln Good;ile, Cambridge, Mass.

2218. Hon. Robert E. Pattison, Uarrisburg, Pa.

And the Society was adjourned by the Presiding Member.
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Description of the Original Manuscript Journals and Field Notebooks of

Lewis and Clark, on which was based Biddle's History of the Expedi-

tion of I8O4-6, and which are note in the possession of the American

Philosophical Society in Philadelphia.

By Dr. Elliott Coues, Washington, D. G.

{Read before the American Philosophical Society, January 20, 1893.)

It is well known that the History of Lewis and Clark's Expedition was

written by Mr. Nicholas Biddle, of Philadelphia, and first publislied there

in 1814, in two octavo volumes, by Bradford and Inskeep. It is also

common report that the manuscripts of the famous explorers, upon whicii

Mr. Biddle worked, are extant. But what these are, and where they are

kept, few could have told.

All the Journals and Notebooks, in the handwritings respectively of

Lewis and of Clark, upon whicli Mr. Biddle based his work, were deposited

by him with the Philosophical Society in April, 1818, I have before me
his original letter, of date April 6, 1818, making the deposit ; also a copy

of the Receipt given by the Society. Botli of these papers I owe to the

kindness of Judge Craig Biddle, who also placed in my hands about fifty

other documents, mainly Clark-Biddle correspondence relating to the

preparation and publication of the work.

By the terms of this deposit, as accepted by the Philosophical Society,

William Clark, his heirs or assigns, were and are always to have access

to and use of these manuscripts for the preparation of any other edition

of the work.

Mr. Jetierson K. Clark, of St. Louis, the only surviving son and heir

of William Clark, very kindly furnished me with a letter to tlie Philo-

sophical Society, desiring the manuscripts to be placed at my disposition

for the preparation of the edition which I have now (Dec, 1892) in press.

I lately spent a week in the rooms of tlie Society, making there a pre-

liminary study of the manuscripts, during which I was favored by .Mr.

Henry Phillips, Jr., the Secretary and Librarian, with every attention

and facility. But finding it impossible to do the necessary work in the

few days I could spend in Philadelphia, I preferred a formal request to be

put in possession of the manuscripts for a limited period. By vote o( the

Society in open meeting, December 16, 1893, this request was granted,

promptly and with great liberality ; and the whole of the material thus

passed into my hands.

Diligent and minute examination of these manuscripts satisfies me that

their cliaracter should be made known, as a matter of great historic inter-

est. Accordingly the present description is ottered.

I will first describe the bound books and loose papers, just as I found
them, in general terms ; next, in terms of tlieir several deposits—for tliere

are more of them than Mr. Biddle deposited ; and then I will give an

PROC. AMER. PHILOS. SOC. XXXI. 140. C. PRINTED MARCH 4, 1893.
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account of them in detail, as I have arranged them in a series of codices,

•which I call alphabetically Codex A, etc., to T.

I. The Books and Papers as Found.

Of four sorts : (1), (2), (3), three different styles of bound field Note-

books and Journals ; (4), several lots of loose papers, mainly belonging

with one of the styles of the bound volumes.

1. Thirteen (13) bound volumes, all alike, forming the most conspicuous

part of the collection, and known since Biddle'stime as " the red books."

These are Journals and Notebooks of Lewis and of Clark, respectively,

all in the handwriting of one or the other of the explorers. Eleven (11)

of these are a part of the Biddle deposit ; one (1) was deposited by Mr.

Jefferson ; one (I) is an unrecorded deposit. All are in remarkably good

order, clean and sound inside and out ; form oblong ; back along short diam -

eter, and as tlie pages were written on both sides, up and down, across the

same diameter, the books open to and from the reader, not right and left
;

covers smooth bright red morocco, gilt-tooled edges, marbled inside, fas-

tened at the fore end with brass clasps (now gone from eight of the volumes,

intact on five of them) ; size of covers 8^ x 5^ inches (very tiearly same size

and shape as the leaves of the printed Philadelphia edition of 1814) ;

paper about one quarter inch smaller each way than cover, or 7J x 4J,

rather thin, rough and tough, white (now with a slight brownish tinge),

unruled ; gathering supposed to be 76 folios or 152 pages in each book,

exclusive of a pair of flyleaves marbled one side like inside of cover

;

but the number of leaves varies a little, and in several cases some

leaves have been intentionally torn out—nowhere breaking the text,

but to write something else on, or for another purpose. These books,

us a whole, are written almost entirely full. Lewis' hand is particu-

larly fine, lair and even ; Clark's is larger, stronger and less regular
;

both are so good, and the pages are so perfectly preserved, that there is

perhaps not a word, possibly not a letter, in the whole of these manu-

scripts not now distinctly legible. Seven (7) of these thirteen books are

by Lewis alone ; six (0) are by Clark alone. Eleven (11) are "Journals "

—I. «., narratives of the progress of the Expedition day by day, entered

under consecutive dates. Two (2) are "Notebooks"

—

i. e., miscellane-

ous entries, of various dates or none, of astronomical, geogra[)hical,

ethnological, zodlogical, botanical, etc., items. In my arrangement these

thlrlcen lMK)k» become Codices I). E, F, G, H, I, J, K, L, M, N, O, P
(lee further on). With them belong more or less intimately certain par-

cels or loose sheets (sec on).

3. One (I) bound volume, the "brown " book, standing alone. This

In almost exactly the bI7.c, shape, etc., of the foregoing, but quite unlike

tliPin in HpiHMirunce. It Is bound in rough brown leather, sides and edges

nlikc, not nuirbli'd iuHldo ; it is thicker than any of the other volumes,

the pu|H:r being heavier and courser ; the leaves are 137, pages 274. This
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is mainly a Journal, and mainly in Clark's hand, but with some entries by

Lewis, and some by another hand. It includes the whole o. the winter-

ing of the Expedition at Fort Mandan, and various other matters. For

contents see beyond. Codex C, which this volume now forms.

3. Four (4) bound volumes, which may be called the "marble " books,

from the style of their covers. Form oblong, like tliat of all the fore-

going ; size of covers 6| x 4 inches, leaves 6^x3^; paper rough, whitish,

unruled ; covers pasteboard, overlaid with marbled paper, back and cor-

ners of thin, smooth, bruwn leather. All in good order but one, which is

worn and shabby ; all written full, and perfectly legible throughout.

The gathering of these four books is supposed to be 92 leaves or 184 pages ;

in one I find but 164 pages, though witliout any break in the text that I

can discover. Two of these books are Clark's Journals, from the starting

of the Expedition to October 3, 1804 ; the other two are Notebooks,

chiefly natural history notes, by both Lewis and Clark. The four now

form my Codices A, B and Q, R (see beyond).

4. Several parcels of loose sheets of manuscript, some In Lewis' hand,

some in Clark's. Most of these papers are of the same size, shape and

quality as the leaves of the red books, having been, in fact, taken from

some of the latter, as may be seen by fitting the torn ends to the stubs

remaining in the volumes. Those parcels which thus obviously belong

to certain of the red books, or with tlie red books as a set, I have arranged

as Codices Fa, Fb, Fc, Fd, Fe, La, Lb. One of the parcels is a diflferent

fragment, imperfect, once part of a Notebook, not found, like the small

marble books ; this is now Codex la. Two of the parcels belong with the

small marble books, and thus become Codices Aa, Ba. Two remaining

parcels, not directly connected with any of the bound volumes, are now
Codices S, T. These manuscripts were all loose ; as arranged they make

twelve (12) parcels and as many codices, for the particular descripiion of

which see beyond.

The above are all the books and papers in my hands which are actual

manuscripts of Lewis or of Clark. They are accompanied by Mr. Blddle's

letter of deposit, and several memoranda concerning them, in Biddle's or

another hand.

n. The Books and Papers as Deposited.

I do not find quite all of the Biddle deposit, as itemized in the receipt

given him by tlie Society ; for example, no vocabularies and no maps.

The "Meteorological Register" he specifies is simply certain leaves de-

tached from the red books, and thus already accounted for. All the loose

manuscript above specified is supposed to be included in the Biddle de-

posit. But I find four books from other sources remaining to be accounted

for. As to their deposits, therefore, the Lewis and Clark manuscripts

fall into the following arrangement :

1. The Biddle deposit, fourteen bound volumes, viz. : Two of the four
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small marble books ; the one brown book ; and eleven of the thirteen red

books. "With these belong all the loose papers, as above said.

2. The JelFerson deposit, consisting of three bound volumes. Two of

these are small marble books, matching the other two deposited by

Biddle. Each is by both Lewis and Clark, and each consists of miscel-

laneous field notes, mainly on zoology and botany. They now form

Codices Q, R. The third volume is one of the red books. It is a Clark,

and contains miscellaneous notes, chiefly on natural history. It is now
Codex P. These three were deposited by Mr. Jeflferson in November,

1817, as appears by memorandum in each of them, in Biddle's hand.

3. Unknown deposit : One of the thirteen red books, without record of

source whence obtained. This is a Lewis, and consists of certain aslro-

Dumical observations and geographical notes. It is now Codex O.

III. The Books and Papers as Arranged.

I have gone very carefully through these precious manuscripts, and

arranged them in what appears to be their natural sequence or logical

order. All the red books, making the bulk of the collection, fall easily

together, preceded by two of the small marble books and by the brown
book, followed by the other two small marble books, and tlie set of bound

volumes is interspei'sed with tlie twelve parcels of unbound manuscripts

which I have made up from the loose sheets, securely fastened in btifl

paper covers, and for the most part interleaved with onion-skin writing

paper. I have also paginated the whole of the manuscripts, which can

now be cited by codex and page throughout, as if by volume and page of

a published work. There is in all upward of 2,000 pages. Description

in detail of the now thirty (30) codices here follows :

Codex A.—One of the four small marbled cover books. Biddle deposit

No. 1. Clark's original No. 1. In good order. Folios 93, pages 18-1.

Being Clark's Journal, complete, from May 13, 1804, to Aug. 14, 1804.

This lakes the Expedition from the 1803-4 winter camp on Du Bois or

Wo<td river up the Missouri to the creek on which the Omahas resided (to

p. 44, Vol. i, of the printed text).

Contents.— (1) Table of Missouri river distances up to Big Sioux river,

canceled in red ink by Clark or by Biddle, inside front cover. (3) Memo-
randum of wintering, p. 1. (8) Memorandum of the country, p. 2.

(4) Journal, May 13-Aiig. 14, 1804. pp. 3-179. (5) Tables of latitudes,

pp. ISO, 181. (O Asirononjical observations, pp. 182, 183. (7) Memo-
randum of the badger, p. 184. (8) Astronomical observations, inside

buck cover.

CoDKX Aa.—Fragment. Biddlo deposit. No number; collate with

Clark Codex A, In g(H>d order. Folios 4, loose, torn from a book like

CDfi of the red lNM)kH ; 5^ pages written. Being liKwis' Journal, of dates

May 20 and 15, 1804, covering Htarling of the Expedition, which Lewis

Joloed al St. Charles on the 20th.
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Contents —(1) Blank, p. 1. (2) Entry May 20, 1804, pp. 2-6. (3) Entry
May 15, 1804, pp. 6, 7. (4) Blank, p. 8 (memorandum in another hand,

"Part of No. 1 ").

Codex B.—One of the small marbled cover books. Biddle deposit No.

2. Clark's original No. 2. In good order. Folios 90, pages 180, count-

ing front flyleaf; one leaf and the flyleaf gone at end, but no break in the

MS., which continues on from p. 180 to inside of cover. Being Clauk's
Journal, complete, from Aug. 15. 1804, to Oct. 3, 1804. This takes the

Expedition from the creek on which the Omalias resided to next day
beyond Caution island (pp. 44-97 of Vol. i, of the printed text).

Contents.—(1) Blank, front flyleaf, p. 1. (2) Memorandum of Corvus
bird, back of flyleaf, p. 2. (;5) Journal as said, pp. 3-180, and on to inside

back cover. (4) Memorandum of pay due men, inside back cover. Item,

Clark's classification of Sioux tribes, pp. 56, 57. Item, description of the

celebrated "fortification" on Bon Homme island, pp. 66-69 (but the

sketch map of this natural formation is in Codex N, one of the red books,

and only half of this was engraved for the copperplate facing printed p.

63, Vol. i).

Codex Ba.—Fragment, torn from a book like one of the red books.

Biddle deposit. No number ; collate with Clark Codex B. In fair order ;

some corners gone ; loose folios 4, pages 7^ written. Being Lewis'
Journal, Sept. 16 and 17, 1804, when the ExpedUion was at Corvus creek.

Contents.— (1) Two entries, at dates said, pp. 1-8 ; Corvus creek named
;

antelope described, etc. See printed text, pp. 72, 73 of Vol. i. (2)

Memorandum in another hand, "This a part ot No. 2," reversed on p. 8.

The fragment ends in the middle of a sentence on middle of p. 8.

Codex C.—The brown leather cover book above described, and which
maybe also known as "The Mandan Codex." Biddle deposit No. 3.

Clark's No. 3. Biddle's No. 3. In perfect order. Folios 137, pages 274,

and inside of both covers written over. Being Clark's Journal, com-
plete, traversing dates Oct. 1-3, 1804, from Codex B, then of dates Oct. 4,

1804, to April 7, 1805, when the Expedition left Fort Mandan ; Lewis
enters Feb. 3-13, 1805, when Clark was away on a hunt ; another hand
invoices, etc. This Journal covers route from Cheyenne river to the

Mandans, and residence there.

Contents.—A. Reading forward : (1) Indian memonxndum, inside front

cover. (2) Botanical memorandum, lengthwise on p. 1. (3) Clark's

Journal, Oct. 1, 1804, to Feb. 2. 1805. pp. 2-160. (4) Lewis' Journal,

Feb. 3-13, 1805, pp. 160-174. (5) Clark's entries of his hunting trip,

Feb. 3-13, 1805, pp. 174-177. (6) Clark's Journal, Feb. 14 to March 21,

1805, pp. 178-198. (7) Lewis' entry of March 16, 1805, pp. 199-202. (8)

Clark's Journal, March 22 to April 7, 1805, pp. 202-214; blank p. 215.

B. Reading backward : (9) Memorandum of British forts, inside back
cover. (10) Baling invoice of sundries for Indian presents, stores, etc ,

by another hand, pp. 274-256. (11) Sketch map of Red and St. Peter's
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rivers, p. 255. (12) Blank p. 254. (13) Summary statement of the rivers,

etc., pp. 253-248. (14) Distances of sundry places up the Missouri to the

Mandans, p. 247. (15) Weather diary, etc., Jan. 1, 1804, to April 7, 1805,

pp. 248-216. (16) Blank p. 215.

Note.—This is one of the most important, as it is also the most miscel-

laneous, of all the codices. Both Lewis and Clark have a hand in it, as

does also another person. The progress of the Expedition covered by it

is as above said. It has all the matter of the residence at Fort Mandan.

The Journal proper covers pp. 94-178 of Vol. i of the Biddle print, but

the codex contains much other matter. Items (I), (2), (9) and (11) were

not used by Biddle. Item (10) is a most elaborate invoice of the goods,

stores, etc., summarized by Biddle, p. 2 of Vol. i. Item (8) gives on pp.

208-211 a detailed invoice of the natural history specimens, curiosities, etc.,

sent to Jefferson April 7, 1805. Item (13), the "Summary Statement,"

is not the original of that printed by Biddle, Vol. ii, p. 462 seq., being an

early rough draft of Clark's, afterward improved upon in another codex ;

and it also includes places and distances on the Missouri above the Man-
dans, and on the Yellowstone, from Indian information gathered before

April 7, 1805. Item (15), the Weather Diary and Remarks, is the original

of Biddle's print, Vol. ii, p. 476, to the date April 7, 1805, on p. 484, but

the corresponding "Remarks and Reflections" of the Biddle print, pp.

495-505, are compiled only in part from this item, in part from another

weather diary of same dates.

Codex D.—One of the thirteen red morocco cover books. Biddle de-

posit. Biddle's No. 4. In perfect order, brass clasp half remaining.

Cover clean and scarcely warped. Folios 70, pages 140, besides two fly-

leaves marbled one side like inside of covers ; there should be folios 76,

pages 152, but several leaves are torn out at end (these are preserved,

])eing now pirt of Codex Fe, which see). This is Lewis' Journal, com-

plete, April 7, 1805, to May 23, 1805, from the Mandans to a little al)ovo

Musselsliell river, and correnpondiny in dates with Biddle's pp. 177-220 of

Vol. i ; but the printed text follows mainly a Clark Journal I have not

found.*

Contfnt8.—(l) Blank, marbled flyleaf and pp. 1, 2. (2) Journal as

almvesnid, pp. {)-139. (3) Page 140, reading backward, is the end of the

remarks belonging to the weather diary for April to .June, 1805, torn out

and now a part of Codex Fe. The Journal itsell is intact for the dates said.

(4) Marbled flyleaf, blank, but for a penciled memorandum of mine to

kbovc efl'cct.

CODBX E.—One of the thirteen red morocco cover books. Biddle do-

poeit. Blddle'H No, 5. In perfect order inside, brass clasp gone, covers

clean, one of tliem creased crosawlse. Folios 78, jmges 156, and both

*On«of Clark'i JouniaUbinow in tho immwohhIoii of IiIm koii, Mr. Jt-nVrson K. Clnrk, of

Ht. I/Hil«, I un itot lufornied of tbu<l»lot covcrttil l>y IIiIn voluiue, nor of tliu imtui-u of

lu fonii'iiu.
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marbled flyleaves writlea over one side. Being Lewis' Journal, com-

plete, pp. 1-156, and both flies. May 24, 1805, to July 16, 1805, carrying

the Expedition from North Mountain creek to the Gates of the Rocky
Mountains, followed in the Biddle text, mainly, pp. 226-303 of Vol. i.

Contents.— (I) Text of Lewis' Journal as above sufficiently indicated.

But also : (2) Colored sketch map of the Great Falls and Portage of the

Missouri, pp. 132, 133. This sketch covers the Missouri from the cache

near Portage creek up to above Smith's river, with Port Mountain in the

southwest corner ; only about two-thirds of ii was engraved for the plate

facing p. 261, Vol. i, of the Biddle edition. The scale is " 600 poles to

the inch," much reduced in the copperplate as engraved.

Codex F.—One of the thirteen red morocco cover books. Biddle de-

posit. Blddle's No. 6. In perfect order inside and out, except brass clasp

gone. Folios 76, pages 152, and one side of both marbled flyleaves writ-

ten over = pages 154 ; p. 153, on back fly, continued as p. 154 on front fly.

Being Lewis' Journal, complete and intact, July 17, 1805, to Aug. 22, 1805

(except Aug. 1-4), carrying the Expedition from the Gates to the Three

Forks of the Missouri, tlience up Jefferson river and over the Rocky Moun-
tains to the Shoshone village ; corresponding to pp. 303-398 of Vol. i, of

the Biddle text.

Contents.—As above ; no other matter. See Codex Fa.

Codex Fa.—Fragment. Biddle deposit. No number. In perfect order.

Folios 4, pages 8, loose sheets, written over 6J pages, same paper as one

of the red books. Being Lewis' Journal, Aug. 1-4, 1805, but merely

another narrative of those days, already fully written up at pp. 52-66 of

Codex F, with which collate.

Contents.—As just said.

Codex Fb.—Fragment. Biddle deposit. No number. In perfect

order. Folios 13, pages 20, written 25^, loose sheets, same paper as the

red books. Lewis' Journal, Aug. 23-26, 1803, therefore in direct contin-

uation of Codex F. Text mainly the account of the Shoshone Indians

as given in Blddle's Chap, xvi. Vol. i. The dates are included in Clark's

Journal, Codex G.

Contents.— As above said. Verso of folio 13, p. 26, has inked memo-
randa : (1) "This comes into No. 7 [Codex G] between the 2:^d and

26th August, 1805," i e., put this account of the Shoshone Indians in

text to be got from Clark's Journal of those dates. (2) "This has been

copied from W. C. Journal and comes in as above in No. 7 [Codex G]."

Codex Fc.—Fragment. Biddle deposit. No number. In perfect order.

Folios 2, pages 4, full. Loose sheets, paper of the red books. Lewis'
Journal, Sept. 9 and 10, 1805, at and near Traveler's Rest creek. This

codex comes after Codex Fb, but not connectedly. The dates are cov-

ered by Clark, Codex G.

Contents.—As above.
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CoPEX Fd.—Fragment. Biddle deposit. No number. In perfect order.

Folios 4, pages 8, full. Loose sheets, paper of the red books. Lewis'

Journal, Sept. 18-22, 1805, Hungry creek, Chopunnish Indians, etc.

Follows Codex Fc, but not connectedly. Dates covered by Clark,

Codex G.

Conterits.—As above. At end: (1) Memorandum, "This is a part of

Book No. 7 [Codex G] to be referred to and examined after the 9th Sept.,

180.5.—W. C." (2) Memorandum, "Look forward 4 leaves," in Bid-

die's hand.

Codex Fe.—Two fragments. Biddle deposit. No number. In per-

fect order. Folios 5 -f 3 = 8, pages 10 -f 6 = 16. Paper like that of the

red books, from two of which these fragments have been torn. Lewis'

weather diary for April, May and June, 1805, and for July, Aug. and

Sept., 1805.

Contents.—(\) April to June, ;i805, 5 leaves belonging to Codex D
(which see), as the torn ends of the sheets fit the stubs left in the book,

p. 140 seq. These folios are in fact pp. 141-152 of Codex D, or reading

backward, as the weather diary began at end of book, pp. 152-141, con-

tinued on to p. 140 of the book with remarks for June, 1805. (2) July

to Sept., 1805, 3 leaves, likewise torn from one of the red books.

Ifote.—This codex is the basis of Riddle's meteorological tables, April 1

to Sept. 30, 1805, in Vol. ii, pp. 484-488, and of the "Remarks and Reflec-

tions" pertaining to these dates, pp. 503-508. By dates Codex Fe is to

be collated with Codices D, E, F, G.

Codex G.—One of the thirteen red morocco cover books, Biddle de-

posit. Clark's No. 5. Riddle's No. 7. In perfect order inside and out ;

brass clasp intact. Folios 70, pages 152, besides the marbled flyleaves,

one of which is written on. Ci.abk's Journal, complete, July 1, 1805, to

Oct. 10. 1805, covering the whole of the route from White Boar islands, at

the head of the Great Falls of the Missouri, to the mouth of the Koos-

kooskee or Clearwater river.

Content*.—(\) Cer\ain distances and latitudes, p. 1 and overrun on front

flyleaf. (2) Journal, dates as above, pp. 2-150. (8) Blank, pp. 151, 152,

and back flyleaf. This narrative is the main basis of Biddle's pp. 289-

cnd of Vol. 1, liiough of course the parallel narrative of Lewis is collated

in its proper connections. It is utilized by Biddle for the dates in wliich

it laps l)ack over Lewis Codex F.

Codex H.—One of the thirteen red morocco cover books. Biddle

depoftit No. 8. No Clark number. In jierfect order, inside and out ; brass

clrtBp InlHct. F«)lioB 7fi, pages 152, besides ba('k and front marbled fly-

leavcH. Clauk'h Journal, comi>lete, Oct. U, 1805, to Nov. 19, 1805, going

down "LcwJB* " river and the Columbia to the mouth of the lattcir.

Conlenta.—(l) BIddle'B memorandum for engraving plates, verso of

front flyleaf. (2) Colored sketch map of Great Falls of the Columbia,

•calo 200 yards to the inch, p. 1 and overrunning on fly. (8) Colored
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sketch map of Long and Short Narrows of the Columbia, continuously

on pp. 2 and 3, scale 426 poles to the inch. (4) Colored sketch map of

the Great Shoot or Rapid of the Columbia, same scale, p. 4. (5) Journal

as above said, pp. 5-152, including colored sketch map of " Lewis' " river,

etc., p. 33.

iVo<<3.—Codex H is main basis of Biddle, Vol. ii, pp. 1-81. Of the

maps above said, only (2) and (4) were ever engraved. These form two

of the three plates of Biddle's Vol. ii.

Codex I.—One of the thirteen red morocco cover books. Biddle de-

posit No. 9. No Clark number. In perfect order, inside and out ; only

brass clasp gone. Folios 78, pages 150, besides the two marbled flyleaves.

Clark's Journal, complete, Nov. 19, 1805 (directly continued from same

date in Codex FT) to Jan. 29, 1806, at and about the mouth of the Colum-

bia and residence in Fort Clatsop, with various other matter, for which

see contents foUowing.

Contents.—A. Reading forward : (1) Blank, p. 1. (2) Estimated dis-

tances, etc., mouth of the 3Iissouri to mouth of the Columbia, by the

route the Expedition went out, pp. 2-12

—

not the basis, however, of the

"Summary Statement" as printed. (3) Diary of the weather, etc.,

April, 1805, to Jan., 1806, pp. 13-33. () Journal, as above said, pp.

34-144. B. Reading backward : (5) List of traders visiting the Columbia,

p. 156. (6) Estimate of the Western Indians, pp. 155-147, in the midst

of which is (7) colored sketch map of the mouth of the Columbia, p. 152.

(8) Three journal entries, Jan. 1-3, 1806, pp. 146, 145.

liote.—Codex I is the main basis of Biddle's printed text. Vol. ii, pp.

80-146, though of course with collation of Lewis' parallel narrative. The
list of traders is on Biddle's p. 145. Biddle also uses the weather diary

in one part, for the months not taken from Lewis. The sketch map forms

the third of the copper plates of Biddle's Vol. ii. But the most important

special matter in this Codex is the "Estimate of the Western Indians,"

an original basis of Biddle's pp. 471-476. Tlie printed pages, however,

do not follow this Clark Codex I, but are from some revised manuscript

furnished by Clark.

Codex la.—Fragment. Biddle deposit. No number. In perfect order.

Folios 5, pages written 8 ; small paper like that of one of the small mar-

ble cover books. Lewis' Journal, Nov. 29-Dcc. 1, 1805, when he ex-

plored by himself a place on the S. W. side of the Columbia.

Contents.— (1) Entries Nov. 29 to Dec. 1, 1805, as above said, pp. 1-6,

ending abruptly unfinished. (2) A very slight sketch map. Point Adams,

p. 7. (3) Fragment of a botanical description, not connected with the

rest of the text. (4) Label of the fragment in another hand, p. 8.

Lewis' going and coming is noted in Biddle, p. 87 and p. 90, Vol. ii. The
fragment should have extended to Dec. 5. Slight as it is, it is significant,

as this was the trip on which Lewis discovered and determined upon the

site for Fort Clatsop.
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Codex J.—One of the thirleen red morocco cover books. Biddle de-

posit, No. 10. la perfect order inside and out, only clasp gone. Folios

76, pages 153, besides marbled flyleaves. Lewis' Journal, complete,

Jan. 1, 1806, to March 20, 1806, thus covering the residence of the party in

Fort Clatsop. The manuscript is very close, clear and clean, and illus-

trated with numerous pen and ink sketches of Indian implements and

utensils, birds, fishes, etc. There is a well-drawn head of the California

condor, the while-fronted goose, and some full-length fishes, size of the

page. We will specify this as "The Clatsop Codex."

Contents.—A. Reading forward : (1) Sketches, p. 1. (2) Journal as

said, pp. 3-145. B. Reading backward : (3) Weather Diary, Jan. to

March, 1806, pp. 152-145, meeting ending of Journal in the midst of the

page. By dates the matter of this codex, as far as the Journal is con-

cerned, is comprised between Biddle's pp. 103-147 of Vol ii.

Codex K.—One of the thirteen red morocco books. Biddle deposit.

Biddle's No. 10. In perfect order inside and out, only brass clasp gone.

Folios 76, pages 152, and two marbled flyleaves. Lewis' Journal, com-

plete, March 21, 1806, to May 23, 1806, in direct continuation of Codex J,

covering voyage up the Columbia and journey over the Bitter-root

mountains.

ContenU.—A. Reading forward: (1) Journal, as just said, pp. 1-147,

includes a sketch map of the Multnomah river, p. 28. B. Reading back-

ward : (3) Weather diary, April and May, 1806, pp. 152-147, meeting the

Journal near bottom of the page.

Note.—The Journal of this codex, so far as it is utilized, makes Biddle's

pp. 205-299 of Vol. ii.

Codex L.—One of the thirteen red morocco cover books. Biddle

deposit. Biddle's No. 12. In good order inside and out, brass clasp

intact. Total folios 75, pages 150, inclusive of three folios I have fas

tened in where they belong, exclusive of the two marbled flyleaves, both

written on one side. Lewis' Journal, not complete. May 24, 1806, to

Aug. 8, 1806, excepting .July 5-14, which is Codex La, completing the

Journal between dates said. This Codex L, together with La, covers the

making of " Lewis and Clark's Pass," Lewis' exploration of Maria's

river, and his Indian fight. It is continued by Lb. which see.

Contents.— (1) Astrooomical memomndum, verso front fly. (2) Jour-

nal, May 24 to July 4. pp. 1-80. (3) Blank pp. 81-98, left so by Lewis

to copy h) hero the Journal of July 5-14, which is now Codex La.

(4) Journal, July 15 to Aug. 8, pp. 99-144, where text calls for a supple-

ment, wliicli Hupplement is niy Codex Lb, Lewis' Journal, Aug. 9-12,

1806, and end of all IiIh Journals. (5) Weather diary, Juno. July, Aug.,

1806. (6) A meinoraDdum of the traders Dickson and Hancock, on

back flyleaf.

yots.—ThiH co<]cx, with its iniportunl belongings La and Lb, is the sole

basil of Biddle's V«»l. ii, pp. 833-865, relating to Lewis' parly, at the dates

•aid icpttrated from Clurk'i.
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Codex La.—Fragment. Biddle deposit. No number. In poor order ;

one sheet in bad order. Sheets 4^, folios 9, pages 18, of a folded note-

paper, not matching paper from any of the bound books, and one sheet

not matching the rest. Lewis' Journal, July 3-15, 1806, the making of

"Lewis and Clark's Pass." We will call it "The Pass Codex."

Note.—This is by far tlie most important of all the fragments, and un-

happily in the worst order of all the manuscripts. Sheet 1, folios 2, pages

4, is larger than the rest, thin and now very brittle. Having been han-

dled and packed with smaller sheets, the edges are ragged, especially at

bottom. The last line on each of the four pages was probably going in

Biddle's time, for he has interlined some words that were then in danger

of becoming illegible. Others that were only made out with difficulty

when I got the manuscript I have interlined to like purpose ; and cer-

tainly every word is saved. The top was in the same state, but has no

lines so near the edge, and I have trimmed it smooth. This sheet is badly

stained, also, perhaps from getting wet when Lewis forded a river with it

in his pocket. The Pass is made July 7, at the bottom of p. 7 of this

fragment. The MS. ends illegibly near the bottom of p. 18. Two other

hands make a memorandum across the blank space, to the effect that this

fragment belongs to Biddle's No. 13, my Codex L, where 10 folios were

left blank by Lewis for its insertion, and where it should be carefully

copied into the clean book.

Codex Lb.—Fragment. Biddle deposit. No number. In good order.

Folios 4, pages 7 written -|- 1 blank, paper like that of the red books.

Lewis' Journal, Aug. 9-12, 1806, and last ; includes his being shot by

Cruzatte.

Not6.—^o\Q basis of Biddle's pp. 363-365, Vol. ii.

Codex M.—One of the thirteen red morocco cover books. Biddle de-

posit. Biddle's No. 13. In perfect order inside and out, brass clasp

intact. Folios 7(), but pages 154, including one side of each marbled fly-

leaf. Clark's Journal, complete, June 7, 1806, to Aug. 14, 1806. Par-

allel narrative with Lewis' to July 3, when the party separated, then

Clark's sole narrative of the journey from Traveler's Rest creek to the

Jefferson river, making "Clark's Pass." thence down the Jeff'erson, up
the Gallatin, over to the Yellowstone, and down this to its mouth, below

which the separated parties reunited; als > weather diary, June to Aug.,

1806. This may be known as " The Yellowstone Codex."

Contents.— (I) Chopunnish Indian sketch map of various rivers, pp 1, 2.

(2) Journal as said, pp. 3-145. (4) Weather diary, Aug., July and

June, pp. 140-152, properly reading b:ickwards. (5) Blank, p. 153.

(6) Certain memoranda, p. 154 (back flyleaf).

Note.—The sketch map is that mentioned in Biddle, as drawn by Cho-

punnish Indians and copied on paper by Clark. It was never engraved.

With Lewis' parallel narrative to July 3, this codex is the basis of Biddle,

Vol. ii, pp. 309-332 : then it is sole basis of pp. 366-404.
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Codex N".—Cue of the thiiteea red morocco cover books. Bidclle de-

posit. Biddle's No. 14, and last. In perfect order inside and out, only

brass clasp gone. Folios 76, but pages 154, one side of both flyleaves be-

ing written over. Clark's Journal, complete, Aug. 15 to Sept. 26, 1806,

and his last, bringing the reunited jxirty down the Missouri to St. Louis ;

also various other matter (see contents).

Contents.—A. Reading forward : (1) Memorandum of articles for-

warded from St. Louis to Louisville, Ky., pp. 1, 2 (one side of front fly

and next page). (2) Journal as above said, pp. 3-78. (3) Blank, pp. 79,

80. (4) Sketch of the "Ancient forlificalion on Bon Homme island,"

pp. 81, 83 ; te.xt to the same, pp. 83-85. (5) Blank, pp. 86-121. 7?. Read-

ing biickward : (6) Certain natural liistory notes, pp. 154, 153. (7) Wea-
ther diary, Sept., 1806, pp. 152, 151. (8) Important sketch map of the

"River of the Road to Buff"alo," locating "Lewis and Clark's Pass," etc.,

pp. 150, 149 ; never engraved. (9) Courses and distances from Traveler's

Rest creek to the Great Falls of the Missouri, pp. 148-144. (10) Sum-
mary Statement of the Rivers, etc., "by Capts. Lewis and Clark," pp.

142-133. (11) Summary Statement of the Yellowstone distances, etc.,

pp. 132, 131. (12) Portage from the Yellowstone to the Three Forks of

the Missouri, pp. 130, 129. (13) Various notes, pp. 128-122.

Note.—An important codex. As Lewis kept no Journal after Aug. 12,

1806, when he had been shot, the remainder of Middle's Vol. ii is based on

this codex, as far as p. 433, end of the History. "The Summary State-

ment," item (10) above, in Clark's hand, forms pp. 462-470 of Biddle's

appendix ; it is printed almost word for word. Items (11), (12) and (13),

however, were never printed.

Codex O.—One of the thirteen red morocco books. NoBiddle number.

Not deposited by Biddle ; perhaps by Jefferson ; by whom unknown
;

not one of the regular series of Journals. In perfect order inside and out

;

brass clasp intact. Folios 64 only, pages 128 only, exclusive of the two

flyleaves, probably up to the usual 72 folios, cut out of end. Te.vt as far

as it goes perfect and signed " Meriwether Lewis, " showing end there.

Whole MS. is in Lkwis' hand. The gone leaves were jirobahly taken to

b« used for other writing, and their al)sence in no way affects what is in

the book (see contents).

Cuntentt.—(I) Entry "Camp ten miles above the m<uitli of tlie river

Platte, July 22, 1804," p. 1, and following to p. 5 is description of the

astronomical instruments used on the Expedition. (2; Astronomical obser-

vations for latitude and longitude. May 18, 1804, to March 30, 1805. jip.

5-52. (8) Blank, pp. 53-58. (4) Torn out. 4 folios, pj). 59-66, but no

t«xt broken. (5) Blank. i)p. 67, 68. (6) Description of the Missouri and

other rivers, etc , from the mouth of tlie Missouri to the Mandans, accord-

ing to the observations of the K.V|)(>diti(»n, and beyond the Mandiins upon

Indian and other information. p|>. 69-128. Tiiis is a connected g(;neral

account, the original draft of which was doubtless written at Fort Man-
dfto, winter of 1804-6, m text to accompany the map which was sent



1893.]
•^" (Coues.

thence to President Jefferson, April 7, 1805. Hence I infer tliat tlie sub

stance of tliis codex was among tbe papers dispalclied to tlie President at

tliat date ; but I have no record of liow or wlien it came into the posses-

sion of tlie Philosophical Society. It does not seem to have been known
to Biddle, or at any rate was not used by him in writing the history of the

Expedition. (7) Torn out, p. 129 to end.

Codex P.—One of the thirteen red morocco cover books. No Biddle

number. Not one of the regular Journals. Jeflerson deposit, Nov.,

1817. In perfect order inside and out ; only brass clasp gone. Folios

only 68, pages 136, exclusive of two flyleaves written on ; 4 folios = 8

pages gone, but no break in the manuscript. Clark's Natural History

Notes, etc., April 9, 1805, to Feb, 17, 1806 (see contents).

Contents.—A. Reading forward : (1) Memorandum of weather, Feb.

28 to March 28, 1804, on front flyleaf and p. 1. (2) Memorandum of

Jeff^erson's deposit of this Codex, in Biddle's hand, across p. 1. (3) Miss-

ing 4 leaves, pp. 3-10. (4) Blank, pp. 11, 12. (5) Numerous and vari-

ous zoological and botanical notes, at entries of dates above said, pp.

13-124 (missing pp. 80-81). B. Reading backward : (6) Some money
account?, canceled, on one side of back flyleaf. (7) Blank, pp. 136-134.

(8) Memorandum, p. 133. (9) Blank, p. 132. (10) Weather diary,

July, Aug., Sept., 1805, pp. 131-12.').

Note.—This codex is important in item (5), which is the main though

not the sole basis of Biddle's natural history (tliapler vii, in Vol. ii.

Some of this chapter is almost literally from this codex, but zoological

and botanical matter from various otiier codices is there compiled. I may
here give the simple explanation of the extreme meagreness and paucity

of the natural history notes in Lewis and Clark, with the sole exception

of what is in Chap, vii, Vol. li. It was intended that Dr. B. S. Barton

should work up the natural history in both branches, as slated by Biddle

in the Preface which he allowed Paul Allen to sign. The codices (Jour-

nals) are everywhere rich in such materials—often giving elaborate

descriptions of animals and plants which the printed text barely mentions.

These manuscripts will doubtless suftice for the scientific identification of

the objects described, in nearly all cases. But these passages are almost

always canceled in red ink by Biddle or by Clark, with the remark, " Dr.

Barton," "Copy for Dr. Barton," "Copied for Dr. Barton," etc., show-

ing that the editor designedly passed them by for the purpose thus indi-

cated. But Dr. Barton never did anything with this wealih of new
material; his death occurred soon after the volumes were published, and

nothing that I know of bearing on the zoology and botany of Lewis and

Clark was ever found among his papers. Thus the whole intention mis-

carried ; what little zoology was ever made out of the expedition was done

by Wilson, Ord and Rafinesque, mainly, and what little botany, I think,

by Pursh. In 1876 I worked out the mammals and birds as well as I could

from the printed text of Chap, vii. Vol. ii.
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Codex Q —One of the four small marbled cover books. No Biddle

number. Jerterson deposit. In good order. Folios 92, pages 184.

Lewis and Clark's Miscellaneous Notes, chiefly on natural history,

1804-1806. A mate to Codex R (see contents).

Contents.—(1) Biddle's memorandum of Jefferson's deposit of this

codex, inside front cover. (2) Blank, pp. 1, 2. (3) Lewis' natural his-

tory notes, pp. 4-24. (4) Blank, pp. 25-30. (5) Lewis' natural history

notes, pp. 31-45. (6) Blank, pp. 46, 47. (7) Lewis' natural history

notes, pp. 48-56. Lewis' notes run consecutively by dates, entries being

from Aug. 2, 1804, to May 9, 1805. (8) Clark's natural history notes,

pp. 57-181. Clark's notes are by dated entries, but in no consecutive

order. (9) Blank, pp. 182-184.

Note.—This and R are the only codices of the whole series of which

Lewis and Clark are joint authors—though Lewis has a few entries in

Clark Codex C. 1 observe no marks by Biddle in the MS , and probably

he did not use this codex at all. It has some valuable descriptions, found

nowhere else, but on the whole is of much less importance to the natural-

ist than Codex P. It was long in Mr. Jetierson's hands, and deposited by

him in Nov., 1817.

Codex R.—One of the four small marbled cover books. No Biddle

number. Jefferson deposit. Cover most worn of any of the books, and

very shabby ; inside sound and clean, except a torn flyleaf. Folios 82,

pages 164. Lewis and Clark's Miscellaneous Notes, chiefly on botany

and zoology. May, 1804, to March, 1806. A mate to Codex Q (see con-

tents).

Contents.—(1) Biddle's memorandum of Jefferson's deposit of the book,

inside front cover. (2) Half of the same memorandum duplicated on

the torn p. 2. (3) Blank, p. 3. (4) Lewis' Botanical Register ; List of

specimens of plants, Nos. 1-108, entered May 10, 1804, to Nov. 17, 1804,

pp. 4-49. (5) Lewis' Zoological Notes, Fort Clatsop, Dec. 18, 1805,

pp. 50-53. (6) Blank, pp. 54-58. (7) Clark's Botanical and Zoological

Notes, Fort Clatsop. Feb. 18 to March 11, 1806, pp. 59-162. (8) A mem-
orandum of "lava" by Lewis, p. 163. (9) Blank, p. 164. (10) Word
"mineralogy," and memorandum of a bird, inside back cover.

Note.—The same remarks apply to this as to Codex Q.

CoDBX 8.—Fragment. Biddle deposit. Loose sheets 4 = folios 8 =
pages 10, of notcpnper, unlike tlie paper of any of the bound codices. In

good order. Lewis. Two letters of.

Contents.— {\) Letter to I'resident JefTerson. dated St. Louis, Sept. 23,

1800, announcing the return of the Expedition. Tliis is the rough origi-

nn], full of InlcrlineationH and erasures, from which a fair copy was

doubtleM mudi! and mailed to the President, f^iowis retaining the present

M8. It is of great hlHloric interest as a curiosily, but of no special value

otbcrwiM!. It is complete, willi ofUcial signature and address ; it makes

5| folio*, or 11 pages, tbo second loiter being on the same «/(eef» as the
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first one, occupying the remaining 2j folios, or 5 pages. (2) A letter,

fragmentary, without signature or address, presumably intended for the

President, in Lewis' hand, misdated St. Louis, Sept, 21 (prol)ably meant

for 24), 1806, and proceeding to give a general account of the Expedition,

till it breaks off in the middle of a sentence at bottom of p. 16. It an-

nounces the discovery of the Yellow Rock or "Roghejone " river—that is,

of the Yellowstone or Roche jaune.

Codex T.—Fragment. No record or identification. One folio, 2 pages,

apparently Clark's hand, but " Capt. Clark" spoken of in the third per-

son. It is a half sheet of notepaper, not from any one ot the bound

books, and a mere excerpt, without proper beginning or end, speaking of

some geographical and other matters of no special consequence.

Ifote to Codices A-T.—The four small marble cover codices, and the

brown codex, were actually penned in the field, day by day, as the Expe-

dition proceeded. So were some of the fragmentary codices, notably the

"Pass Codex." But this cannot have been the case with the red books,

nor with those of the fragmentary codices which are on paper of the same

size, shape and quality as that of the red books. The covers are too fresh

and bright, the paper too clean and sound, for these books to have ever

been through the wear and tear of such a journey. The handwritings

are too good, and too uniform, for either of the explorers to have executed

them in the vicissitudes of the camp. The red books were certainly writ-

ten after the return of the Expedition, and before Lewis' death in October,

1809—that is, in 1806-9. They were certainly put in Mr. Biddle's hands

very early in 1810, and were probably written at St. Louis. I suppose the

explorers bought a stock of these blank books, and proceeded to copy into

them their Journals and Notes, from rough field-books like the marble ones

and the brown one. They appear to have agreed upon a fair division of the

work of authorship—each to write certain portions of the narrative, each

in the first person singular speaking of the other in the third person, and

each drawing what he wished from the rough field-books of both. They
evidently intended to become the joint authors of their own Travels,

though each should write certain portions himself. This design was frus-

trated by Lewis' untimely and tragic death ; upon which Clark at once

secured Mr. Biddle's invaluable services as editor and virtual author.

But in making this explanation concerning the red books, I must not be

misread as saying that they are not "original " manuscripts of Lewis and

of Clark ; simply that they are not books which were written in the field.

Every word of them all is in the handwriting of one or the other of the

explorers ; they are original, they are genuine, and they are authentic.

With the foregoing codices, all "Lewis and Clark," are certain papers

•which need not be codified therewith, but which may be mentioned here.

These are

:

Paper 1.—Letter of Nicholas Biddle, in his handwriting, dated Phila-

delphia, April 6, 1818, addressed to Hon. William Tilghman, Chairman of
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the Historical Committee of the Philosophical Societj', making the deposit

of fourteen of the volumes which form part of the above codices, etc.;

1 sheet letter paper, 2 folios, 4 pages, the last ^ blank, endorsed in another

hand "received and read to the Historical Comme., April, 1818, see

Minutes." It is an important record. I have also in hand (from Judge

Craig Biddle) the rough draft whence this clean copy was made.

Paper 2.—A memorandum in Mr. Biddle's hand of Mr. Jefferson's de-

posit (Nov., 1817) of tliree bound volumes of the Lewis and Clark Jour-

nals and Notes. A mere slip of paper. I have added in my hand a

memorandum of these volumes, which are above Codices P, Q, R, making

with the fourteen bound volumes of the Biddle deposit, and one of the

red books of unascertained deposit, the eighteen books—thirteen red, four

marbled, one brown—which I received from the Philosophical Society,

December 16, 1892.

Paper S.—Another memorandum of these codices ; a mere slip of paper

serving as a label to the books when shelved.

Paper 4.—A memorandum of intended illustrations of the published

volumes—four for Vol. i, three for Vol ii. But the engravings actually

made do not agree with this memorandum. The paper is a mere slip,

written one side, and was fimnd pasted inside the cover of one ot the red

books.

Paper 5.—A blind memorandum, five Items, headed "Papers, &c., of

Capt. Levvis, &c." The items speak of "ten or twelve pocket vols.,

morocco bound;" of some natural history matter, "probably with Dr.

Barton's books ;" of certain vocabularies, ditto ; of certain "observations

of Lat. and Long.—of tliese probably Mr. Patterson knows something ;"

and of some maps "probably in the hands of the Publishers." "It is a

small square of letter paper, written one side, and rather a groping after

something than any intelligible statement.

Papers.—Engraved copperplate of "The Fisher" or pekan, Mustela

pennanti. perliaps having no connection with Lewis and Clark mutters.

Note.—yir. Biddle speaks in some of his letters of having had the orig-

inal manuscript Journals of Sergeants Ordway and Qass. I find neither

of these. His letter above cited, of Ajiril 0, 1818, speaks of tlie Ordway

Journal as having been purchased from that person, and of Governor

Clark's desiring, in letter of January 24, 1818, thai it should be relumed

to him (Clark). I have no clue whatever to the Qass manuscript. The

printed volume of Oass i» of course well-known.

From the manuscripts above described it will be seen at once that the

whole liiHtory «if the Kx|)edllion minhi easily he reconstructed, if llii.s were

dcBlrul>le. Mr. Biddle made a noble narralivo, which has bt-conic u classic.

The quehtiiin, Imw closely he followid the original Journals luid Noto-

buoka, hHioftuu been raised but never sullied. It is now ea»y to see that
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he wrote the whole work himself, nowhere following the actual words of

the explorers themselves in his main text, though using tabular statistical

matter literally in his Appendix. Had he done otherwise the world

would have been treated to an unexampled curiosity in literature. Bid-

die's narrative should stand forever as the authentic History of the Expe-

dition ; but if the actual texts of Lewis and of Clark are ever published,

tliey should be printed word for word, letter for letter, and point for point.

This would make a wonderful book, and I am inclined to think it should

be done ; but no new editorial narrative need or should ever be made, nor

should the Biddle text ever be tampered with. It may be annolaled to

any extent in the light of contemporaneous criticism, but should itself be

left to stand, as a model of melliodical, painstaking, precise and judicious

editorship.

Judging from the Clark-Biddle correspondence, Mr. Biddle spent two

or three years (1810-12) in writing the book, and about as much more
time in superintending its publication, which was not finished till Febru-

ary, 1814. Sometimes he worked upon Lewis' manuscript, sometimes upon

Clark's ; oflener upon both, wjiich he welded together into a third ; the

resulting text is altogether his, excepting in so far as it was mangled in

the press. I presume Mr. Paul Allen is mainly responsible for the shock-

ing punctuation and other errors of the published pages. He had abso-

lutely no joint authorship with Mr. Biddle ; he had not the shadow of a

claim, that I can discover, to be even mentioned in connection with the

work, much less to have his name put on tlie title-page ; he was a mere
hack, who received $500 for some alleged or perhaps imaginary services,

not discernible in the light of history ; even the Preface, signed "Paul
Allen," is Mr. Biddle's ; and the memoir of Lewis, ostensibly addressed

to Mr. Allen, was secured by Mr. Biddle from Mr. JefTerson. I am utterly

at a loss to imagine from what motive Mr. Biddle voluntarily relinquished

to another the credit justly due to himself as the actual writer of an im-

mortal book.

Tlie only serious criticism of Mr. Biddle's most admirable performance,

which examination of the original manuscripts induces me to venture,

concerns the exclusion of all tabular matter from the body of his text.

The manuscripts of both the explorers, and of Clark especially, are replete

with astronomical observations for latitude and longitude, tabulated courses

V)y points of the compass, bearings of prominent landmarks by the same,

formally estimated distances, etc. These are of great intrinsic interest in

meandering the Missouri and other rivers, and invaluable in tracking the

routes of the explorers across the mountains. It is true that such things

do not make easy reading, and perhaps the publisher objected ; but the

benefit to the student of Lewis and Clark that would have resulted from

the publication of these data is simply incalculable.

PUOC. AMER. PHILOS. 80C. XXXI. 140. E. I'RINTED MARCH 2, 1893.
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Vocabulary of the Kteakiutl Language.

By Dr. Fram Boas.

(Read before the American Philosophical Society, November IS, 1S92.)

The Kwakiull language is spoken on the coast of British Columbia, from

Cape Mudge to Douglas and Gardner Channels, excluding Dean Inlet and

Benlinck Arm, which are occupied by the Bilqula, The language forms

a branch of the Wakashan stock, being affiliated with the Nootka or Aht
of the west coast of Vancouver Island. The form of these languages

reminds us in many respects of that of the Salishan stock, and it may be

that a connection exists between both.

The Kwakiull language is spoken in three dialects . the Kwakiutl proper,

the Ileiltsuk- and the Gyil'ama't. The first is spoken by the tribes of

Vancouver Island and of the coast southeast of Rivers Inlet ; the second

by the tribes inhabiting the coast between Rivers Inlet and Gardner

Channel ; the last in Gardner and Douglas Channels. It will be found

that phonetics and vocabulary of the northern and southern tribes are

much alike, while the middle dialect stands more apart. This is probably

due to the admixture of Bilqula elements in the central region.

The vocabularies contained in the following pages were collected by
the author in 1886, 18S8, 1839, 1890. As slight differences are found be-

tween the vocabularies of the various tribes, the tribe from which the

words were collected are given. The following abbreviations have been

used

:

L. for Le'kwillok-, 1

N.—Nimkibh,

K.—Kwakiull,

Tl.—Tlatlasikoala,

A.—Awi'ky'enoq.

H,—He'ilisuk-,

O.—Gyit'ama'i, Gyifamft't Dialect.

Kwakiutl Dialect.

Heiltsuk" Dialect.

The literature of this language is very scanty. The following writings

are of importance :

W. FiiASEii ToLMiB and Gborob M. Dawson, Comparative Vocabu-

laries of the Indian Tril>cs of Hritish Columbia. Montreal, 1884.

G. M. Dawhon, Vocabulary in 'JVans. Royal Sue. of Canada, 1887, il.

A. Hall, A Granunar of the Kwaglutl Language, Trans. Royal Soc. of

Canada, 1888, ii, pp. 59-105.

P. Boas, "Gntmmaticnl Notes on the Kwakiutl Language," in the

"Sixth Report oflho Commllteeon the NorlhwoRtern Tribes ot Canada,"

J'roe. Jiritiih Aatociation for the Advancement of Science, 1800.
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The Gospel according lo Saint John, translated into the Qaguil Lan-

guage. London, 18S4 (by Rev. A. F. Hall).

The Gospel according to Saint Matthew, translated into the Qa guil

(or Quoquols) Language. By Rev. A. F. Hall. London, 1882.

The following alphabet has been used ; the vowels have their conti-

nental sounds :

a=ow in law.

E=^e \a flower.

Consonants.—The following consonants require a special description :

k-, g-.

k. g,

ky (kH), gy.

This is a series of k sounds beginning with the posterior guttural k\

passing through the ordinary k lo the anterior palatal ky. There is a ten-

dency in the Heiltsuk* dialect to transform ky and gy into k and g. The
distinction between sonans and media is here, as in many other Indian

languages, exceedingly difficult, and it may be that to the Indian ear

there is no real distinction between both classes. The same is true in the

case of labials and dentals, s and c (= English sfi) are evidently modi-

fications of the same sound ; s is always pronounced with open teeth and
post-alveolar position of the tip of the tongue. Thus it obtains a simi-

larity witli c, while the latter partakes in the same way of the character-

istics of s.

q, q, n correspond to k, k, ky, the first being the German guttural eft

in ac/i, the last tlie German palatal ch in ich, the q an intermediate sound
like ch in the Westphalian dialect.

The vowels of the Kwakiutl language are extremely variable, and I

have not been able to ascertain satisfactorily the meaning of lengthening

and shortening, of apparent contractions and diajresis. I had, therefore,

lo confine myself to give the various forms which I obtained from the

Indians. We find a series of very indistinct vowels which are not articu-

lated, but indicated by position of the mouth. The most frequent among
these is u following a terminal k, for which I have used the sign '; for

instance, in the passive participle —k'. In compounds, when a syllable

follows the —k' the u is often articulated.

Pauses in words are very frequent, and are almost always accom-
panied by an increased stress of the preceding consonant. I have found

it impossible in this language to distinguish clearly between consonants

articulated with ordinary stress and increased stress, although the latter

are undoubtedly found, p. e., ky'e, no.
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VOCABULARY

to be able to compete toith somebody, N.

la'kyusta (—usta, up) ; wi'-

kyusta, not to be able to get up

against (wi, negation; —usta,

itp)= to rise opposite to some-

body ?

about, —uili(Ia) ; N. tle'kuilila, mot-

ing about; lakuilila, camping

about, here and there (lEk'u'la,

to camp).

abate, N. L. aikH, aikya ; H. G. aikH ;

N. aikyak-au'e, uppermost

(—k'aue, farthest in a certain

direction) ; L. ai'kyaqala, from
above (—aqa, down ; —la, verb.

suf.) ; L. aikyak-E'mHit, to look

vp (—k'E'in, surface of round

thing=face ; ~ mt, v. a.); tlaq-

k"o-it aikH, evening sky ^=^ red

above ; G. au'kyoa, upper side

(see On top of) ; H. ma' lea, to

fly above.

to abuse one another, H. laa'lk'au.

to aclie, 1m. is'e'aila (sec Sick).

mcruss, N. —uilla(la) ; lu'lauillala, or

lu'laolla, always going across

(lu—, to go).

Adam's apple, H. k'ok'oqa'oa

(—qaoH, neck).

adrift (see On surface if water).

adze, H. lla'koabala {same type as

the Pacific laland adze); towai'u

{D shaped handle with blade at-

tached to its pit side) ; llc'q-

kuuil.

afraid, N. ky'c'llala ; L. ky'e'tlan,

/ a}n—;H. wo'sK; wo'ssno'gua,

or iKno'gua wo'sIIb, I am—

.

to make afraid, N. U'K'nllyitn ;

U'K'nlikya, to be—.

after, behind, N. B'iKqile; lA^lliu,

R'laqllitl, / will go after him.

afternoon, H. llkyA'qa.

again, N. lie'i'et ; e'telis, again in

earth.

ago, long ago, L k'aiu'llull ; H.
kaiu'tluirats(—ats, distant, in-

visible).

agreeable noise, H. aikn'e'kala (aikH,

good; —kala, noise).

ahead, N. lalak-a, to go ahead;

(lak"a, to pass by, from; la, to

go; —k"a, reaching) ; La'la-

k-ayu'k'oa, nayne of female =
made to go ahead.

air, H. nii'la.

alder, N. ira'k-omis (ll'a'k-o, red

;

—mis, tree) ; H. G. tla'kotas

{from : red).

alive, N. k'o'la ; k'o'lasta, water of

life (—sta, water).

all, L. k-'a'laue, N. nJi'qua, H. agy,

G. wa'qau ; that is all, "Li. Iedi-

koa'lla, H. au koa'il.

alone, N. nfi'uawa; na'nawalaqise'-

aq'enoq, one who scants to work

alone ; N. nEmo'k' (nEin, one);

NEiHo'kuis, the only one on

earth ; NEmo'kyustalis, tlie only

one who caoie up out of earth

(—usta, up; —lis, ground);

NEiuo'kua, alone on rock (—a,

stone, rock) ; NKino'kuak'aine,

all alone on rock (—k'ame, ««-

perlative) ; NEuio'kuitsalis.

alone on prairie (—itsalls, flat

open country).

to eat, drink, work alone, N.

na'qula.

along, N. —nta(la).

long object, N. —nfUsRntala

(along side of) ; k atsnulsKiitaia,

to walk along long object.

flat object, N. —uiiqiontala

(—liKje, edge) ; k a'sicnqEntala,

to walk along flat object ; H.

tond'olsa, to walk along plunk.
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always, N. —tl ; araa'qutall, always

giving away coppers (ama'qut,

to give away coppers) ; hii'qk'o-

latl, always giving away blankets

(ia'k'ola, to give away blankets) ;

hama'Iagyilatl, always giving

away blankets (ma'le, to dis-

tribute blankets ; —gyilis, earth,

always) ; baqbaku'latl, always

eaHng human flesh (baqba'k',

eating human fl^sh, from bEk',

man).

N. gyilis, literally: on earth;

liama'lagyilati, always distribut-

ing blankets; wina'lagyilis,

always fighting ; lianiE'lagyi-

lillEn, / eat always in house

(liain— , to eat; — ill, in house)
;

hamE'lagyilisen, I eat always on

beach(—i8,o/i6€af/t);Nu'tlk*ala-

gyilis, always acting foolishly.

among, N. H. G. —ak'a ; N. nEq'-

aka'lrt, to pull out of a bag

;

doq'nka'la, to look among —

/

aiH'aka'la, good among others;

Ma'Irtka, to lead Hamatsa
around after Taetsd'eka ; H.
le'll'aka, to search among;
p'cpeya'k'a, to feel among ; G.

du'mduk'ak'a, to look everywhere

among.

ancestor, N. gyangyila'itl ^= first of

Jiouse (gyil, first ; — iti, house).

anchor stone, H. k'alia'ois (—is,

in water) ; G. t'ayaqai'Ci.

to anchor ; L. mo'koanut, cast an-

chor! (see To tie); H. tlE nie'H'-

ensm, to anchor ; G. t'ayaia'q,

canoe is at anchoi'.

to angle, L. lla'k-n, k''e'ta, H.
t'opha' ; to drop hook into water,

L. ts'E'qstEnta k'e'taio.

angry, L. e'sn, N tla'uis ; H'e'-

liEspis, expert in anger (—pis,

expert) ; H. hai'lala (= angry

noise ; —ala, noise); hailalak's.

angry noise woman (—k», fe-

male).

animal, H. sisa'kwimis ; a certain—

,

k"'a'iskalo, large ear (k'as,

large ; —al6, ear).

ankle. It. k'oa'tlkok', H. k'o'kn-

nutl (perhaps : foot side), G.

k'au'k omatl.

antless, L. N. H. wuilK'm.

anus. L. po'laqstee (—qstee, hind

part of body), H. ama'kysis.

apron, L. tsap {borrowed from Co-

mox), G. sE'paqsleya (—qsteya,

hind part of body).

arm, L. N. a'yasO, H. haia'so, G.

lia'i?6.

above elbow, N. H. oQsiape' ;

skin of —, N. tl'etseape, H.
k'uk'utsea'pe.

armor made of wood or skin, H. pa'-

k'aitEin.

armpits, H. dfi'dok-ola'tse (—au*;,

receptacle).

to arrange bed, L. lieitla'iit ; H.

haile'llatl, to make right.

around, N. H G. —ista ; N. awi'st

around a thing ; avvisia'lis,

heisla'Iis, around the world ; le'-

istala, togoaround; k'a'isesiala.

to walk around; maqsistJi'lisa,

making potlatch all around thn

world (ma'qoa, to gioe two blan-

kets to each ; —lis, earth) ; N.
NutlEmistalitsE'mk'a, woman
made to go like a fool around the

world (no'lo. nu'ilEin, fool;

—ista, around : —lis, earth ;

—tsEm, made to;—k*a, woman),

H. oe'ata, view ; d'oqsisla'la, to

look around; tde'stala, to go

around; gy'eqse'stala, to run
around ; G. k'ii'tsistalu, to walk

around.

to arrive, L. laniEn Ifi'kyn, I— ; N.
le'iHtiH la'kyaallu, when I ar-

rived.
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arrow, L N. H. "W. G. La'ntlEin ;

H. lia'ntlEmpa, arrow point

(—pa, point) ', ha'ntlEraa'tse,

quiter (—alse, receptacle).

bird arrow, N. ko'l5k"oaiu.

arrow point, H. k"'E'inkyiin.

to ascend ricer in canoe. H. si.i'.

to ascend amountain, N. lagyuslaMa

(la, to go; —usta, vp ; —la,

V. «.). H. na'qa.

to he ashamed, Ii. ma'qts'a.

mshes, L, k'ona'i, H. gune'.

white of tpood, L. k'oa'llopES,

H. k'oa'tlom.

to roast in as/ies. L. a'sa.

(tsked by everybody to gioe feast, N.

wulle't.

to assemble, N. li5k-ona'kula (—na-

kula, motion) ; lioqsta'la, an as-

sembly (crowd) running into

water (?) (—sta, water) ; kyi'm-

k'ona'kula (used in songs

only).

assistant of IlawVnatl, N. ne'qalla.

wa'tatla.

Hamatsa, N. fa'lallila.

aunt, fatlcer's and mother's sister, N.

H. anl's.

uncle's wife, N. apa'tsd (step-

mother).

autumn, O. gya'lEmgyilis (—gyilis,

e-irth).

to awake, v. n., L. is'i'iilt, H. ts'inl't.

V. a., H. koia'.

tuee, L. N. sopai'u (sopn, to hew with

axe; —aiu, instrument), H.

k'okiina'kula (k'o'koa, to hew

with are ; —nakula, motion).

stone axe for war (long, sharp stone

fattened in a perforated handle),

N. nEb'ai'Q.

B.

baby, N. wi'Ha, B. qRnu'q'6, O.

qAbq (from qap'e', cradle (?)).

back, N. —ikye, —igya, H. G.

—egya ; N. awi'kye, back;

k''5'k"o-igya, huncMacked

;

is'i'lkigyila, feathers on back

(—la, v.s.) : mne'gyint, to carry

on back; pEne'gyalitl, to warm
one's back; na'lagyiligya, back

of day ofworld (—gyil—, earth)

;

H. osk'ame'gya, back (—sk'ara,

outside of round thinq) ; ts'E'm-

tegya, dorsal fin ; k'u'tsEme'-

gya, Kkin of buck; ovve'gyatl-

kya'ne, back of hand (—tlkya'-
ne,—skya'ne, hand); k'utstse'-

gyatlkya'ne, skin of back of

hand; owi'gyatUse'tse, instep

(—(tl)ti^etse, /ooO.

support (lazy seat), N. yi'mk'oas

(—as, pi(/ce).

bad, L. N. ia'qsum (i— , negation;

—ain, good), H. iaku, G. iaii

;

N. ia'qp'aqsta, to speak bad of

one (—qsta, mouth) ; G. iakne.

k-ala, bad noise (—k-ala, noise).

bad tempered, H. tlHsa'la (—ala,

noise).

bailer, H. qa'lgyilis.

bald headed (see Bare).

ba'qus {season when no Tuetsd'ek'a

must be field), N. ba'qus.

bare, H. ll'ok- ; tl'ok koa', bare

headed(—k-ea, head) ;trok-u's<,

country bare of plants (—us,

outside) ; ll'oqsK'mla, bare

mountain (—k"sEin, outside of

round thing; — la, «. «.).

bark of tree, "L. qa'k'um, H. qk'um.

of cedar, N. Tl. H. "W. G.

lEiia's, H. ilaMeoil (?).

to bnrk, L. N. wo'koa, H. vva'kya ;

L. wo'koq ta wa'tM\ the dog

barks ;N. wa'wakulilla, barking

in house (— ill, in house).

barnacle, L. N. qfiMk*.

basket, L. Ucqii' ; N. LEqlft'q (a

name), basket eater (?).
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basket, small, for fish, N. la'laqam.

large, for blankets, L. tla'pat,

H. kii'e'patse (—atse, recepta-

cle).

forfis7i and clam*, H. G. ts'Ela'.

for berries, H. W. iiaiia'kEm

(uiilv'a, to drink, the haskit is

watertight).

L. pe'kyoo.

bat, bak'oala'ue, making sleepy,

from ba'k*'oatlEla, sleepy.

baton, used in winter dance, L. N.

t'a'miaio, H. W. tle'qein ; N.

t'a'insala, to beat time (—ala,

noise of (?) ; —sila, to make (?) )

;

ta'miatse, master of batons;

I'u'iniasiliila, rhythm ; H. tle'-

qala, to beat time.

baton, H.. hauii'qiila (—ala, noise).

of chief, Tl. sik'a'kyano, H.
si'kyak-Ein.

bay, L. awetle'selrt, N. oqtlalis {per-

haps only head of bay), H. otso-

i'8.

heach. N. L. — is, —lis ; H. G. —is,

—lis ; L. tlE'mais, heach ; t'a'tis,

lying on beach; N. ok'oma'lis,

face of beach (—k"am, facing) ;

d'apa'iis, covered by tide

(d'apa, to flood) ; ha'lqsiualis,

killing on beach at mouth of

river (—siiiae, ricer mouth)
;

H. uwi's, beach; ai'kyitskolis,

flat beach (aikH, good) ; hana'qtis

gyi'loaq,ca/i')€««(^r(!./)<;rtc/i(lian—

,

hollow object, canoe) ; G. wo',

qanuis, beach; goa'is, to sit on

beach; aigyitsui's, flat beach

(aikH, good).

heavy beams supporting roof, parallel

to ridge of house, L ky'a'tewan,

H. k'aqa'wa.

grizzly bear, N. L. Tl. H. nTin ; N.
gyi'la ; G. fan ; N. Nuqnemis

name: ne'imnk-as (=bear wo-

man) ; nanis, bear in bottom of

sea (—is, in sea) ; nanqa, called

bear (—qa, called) ; iia'ntse,

great bear (—tse, great) ; na'n-

k'ama'lis, bear facinq beach or

earth (—k-am, facing; —lis,

beach) ; na'nqtlo, cinnamon

bear.

skin of grizzly bear, pas'Bna'e.

black bear, L. tie, N. tla'e, H. tl'a,

G. t'e'Hoa ; N. Nuqnemii name

:

tre'tleka, bear woman.

beard, chin, L. hapa'qsteya (hap—,

hair; —qsle, mouth), H. ha'p-

EHsia' (hap—, hair; —eiisia,

tooth).

moustache, L. hapa'qsteya, H.

hapqta'e (—qtae, mouth), Q.

hapEqie (—qte, mouth).

to beat time, N. t'a'insEla (see

Baton).

on beach at marriage ceremony,

N. tpa'qa.

beaver, L. N. ts'a'oe. Tl. ts'o'k'oa,

ts'a'o, H. G. kolo'u {borrowed

from Bilqula) ; H. L. N. tsa'e-

atge, young beaver {—atse, young

of— ) ; N. Nuqnemis names :

d'ak} a'lis, he'liiiiiHtasola.

bed, L. ke'nutl, H. k'oai', G. ku'l'-

ilas (ku'l'itl.^o sleep ; —a,<*, place

of).

bedroom, N. gyiai'las, H. k'we.

to beg, N. k oe'k'oasa ; koe'li-oaaa-

latl, beggar dance.

behind, N. oqtle'e ; L. oqtlakfi'tse,

heels ; alqllae'istala, coming

around last ; H. —qtle ; wiila'q-

l\(ik-s,youngest daughter; d'ok'' •

oqtia'la, to look back ; go&'q{]e,

to sit on hind part ; kopaqtla'ut,

to break off hind part ; G. d'o'-

k*'oqtla, to look back; La'mts'-

aqtlee, rent of foot.

to believe, N. ne'nky'ek'ala.

Bellabelia tillage, H. Gaits.

Bella Coola, N. K. H. Bi'lqula.
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belly, L. ta'ikye, H. tky'e, G. tEkn
;

H. k'utseqtla'es, skin of — ;

tlo'qoaqtlali'sEla, sick in —

.

below, N. pE'n'a, H. oa'poa, esa'-

poa ; G. au'apoa, H. hesa'poitl,

below ill house ; wi\vunk''apo-is,

bottom, of sea (—wunk', edge ;

—apoa, below ; —is, in sea) (see

Under).

below (down river), N. gua'e (also

north), gua'tse.

btlt of women, L. wusi'kyanEm, H.
waH.

to bend with hammer, H. mokpta'ut

(mokoa', to strike with ham-

mer).

berries {species unknown), Tl. haii-

tlus ; ke'qelis ; k-'Euikoale'

;

k'e'skele'q; k'oa'k-uge'e; k*6'q-

k-uls ; nek-'utl ; sIMeiki ; wao-

pa'lltse ; tle'k'um ; tlinq ; L.

ts'e'Hina ; tsi'kcll.

black berries, H. cia'k'uiiall.

cranberries, L. tu'stak'a, Tl. tu'-

slik'ua.

Jiucklebtrries, L. k'ua'tEin, H. koa'-

tBin ; L. k'oa'ilmis, — bush;

k'oa'lqut, eating —

.

salmoiiberries, L. k 'E'nitsuk-, A. H.

kau'lali ; H. kau'llila, country

full of btnies.

tallnlberrics N. iiEqna'k', eating —

.

soapberries, N. Tl. nEquski'n ; H.
nuqskH, berry soup.

dried beriies, L. t'e'k'a, H. lEk'k.

to bewitch by putting clothing of a

person in contact with a corpse,

N. la'pEtanlr, la'pEtanu.

by putting clothing in a skull

which is heated, N. e'ka ; per-

son who knows to do so, t''k"'c!-

noq.

—— to counteract the i-k a, by re-

peating the process, N. ilK'gy io-

ta ; dR'gyinlRiMioq. person who
knows to ptrfvrm thts act.

bile, H. ku'lnmas.

bill of bird, H. u'illpa (—itlpa, 7iose).

bird, L. ts'ek, H. ts'e'ko, G. ts'ek'.

humming bird,N. k' waa'kumto.

meadow lark {Sturnella magna,

neglecta), llE'ltsEii, N. olSEq-

taia.

warbler, N. nia'mema.

Oregon junco {Janco hye-

malis), N. tso'painale.

Ampeliii garrulus, N. kyaa'-

kyetaqtle.

violet green swallow {Tachy-

cineta thalussina), N. ma'matle-

kya (nia'lle, tofly, flying around

in short cuts).

Ammodramus sandwichensis, N.
k*'e'qegyila.

chickadee {Parus rufesc-enti), N.
tsotsii'k'a.

thrush {llesperocichla ncetia),

N. Isop'ale.

Merula migratoria propinqua,

N. k-ak'alii's.

Zonotrichia cornata, N. tsEs-

koa'ne.

snipe. N. t^a'lsa(lkyaw•a.

Bubo virginianus, N. te'iiten-

ialell, H. tuiiini.

Nyctea, N. ky'a't,aqa,

Nyctala acadica, N. bEkue'

(soul, ghost).

screech owl (Megnscops asio

Ktnnicottii), N. Hopuop, kyo'-

kyokyo.

flicker (Golaptes caper satu-

rator), N. gu'ltEin.

icoodpecker (all kinds), N. tin'-

tlaiiaell.

kingfisher (Ceryle aloyon), N.
kyetela'we.

Corvus caurinus, N. kyiqcla'-

k'a ; Nuqnemis name: ky'ft'-

nauuk-a ; Tl. iB'eqsfi'k'o ; Nuq-
nemis name: kiik'ala'k'a ; H.
kii'A'ka.
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bird, blue jay, N. ku'ckuc.

hawk (various kinds), N. ma'-

inane.

eagle, bald and golden, N.
kue'k', H. wik', G. ainsto-

k'oe'oa.

Swaiuson' s hawk (Buteo Swaia-

soni), N. I'ol'a'lotl.

red-tailed hawk (Buteo borealis

calurus), N. a'ukoane.

fish hawk (Fandion halidtus,

carolinensis), N. Is'cutsek.

sandpiper (Creunetea occiden-

talis), N. ts'ESQaue'k-'.

Tringa alpina, N. tso'p'apa'lfi.

plover ( Gharadrius squatarola),

N. tso'tsKtsa,

j^gialitis semipalmata, N.
k-a'l'ia.

Lirnosa fedra, N. koa'k'oa-

kum.
pintail (D/ifila acuta), N. we'-

wapE8 (—wap, water; —pEs,

expert :=^ liking fresh water).

petrel ( Oceanodroma /areata),

N. k-oe'k-oek"oe.

gull, Ii, ts'a'ek'oaam, N. ts't''-

koa, H. ts'G'kyela'ka ; N.
Nuqnemis name : N. ina'tagyila

{making fly (?) ), ISE'nqk'aiu.

Diomedea albatrus, N. ba'lla.

tern (Sterna paradisea), N.
ka'k"'akyitawa, biting off from
man's head ; k'u'gyuk', a piece

bitten off.

Merganser serrator, N. k'oko'-

08; Nuqnemis name: k oko'-

ts'aqsma'lak'a (as mink's wife) ;

tlE'mkeu (=^gummy head).

coot ( Oidemia perspicillata),

lEk'a'p'ala.

scavp duck (Aythya marila

nearciica), N. tso'ts'EspEs.

loon (Urinator Imber), N. qa'-

we.

bird, Holboell's grebe, N. ha'masilalis

;

Nuqnemin name : ha'maqsta.

horned grebe ( Golymbus auri-

tus), N. k-'aa'tak.

Brachyramphus maramoratus,

N. legye'gyila.

Uria Orylle Californensis, N.
t'EDQ.

cormorant ( Phalacrocoraxpela-

gicus resplendens), N. la'qlaq.

(Phalacrocorax pelagicus

robustus), N. tlo'pane; Tl. tl6'-

patl.

Cepphus Golumba, N. tse'ssa.

gray-ruffed grouse ( Bombosa

umbellus umbelloides), N. ku-

ku'niQ'a.

Dendragapus obscurus fuHgi-

nosus), N. bo'mhom.
pigeon (Golumba fasciata), N.
liamo'.

sandhill crane ( Grus mexicana),

N. atE'mkule.

blue heron (Ardea herodins),

N. k'oa'k-'oaiie.

oyster catcher ( Hmmatopus

Bachmani), N. gue'guegue.

swan (Olor columbianus), N.
k'ak'a'uk*.

snow goose (Ghen hyberborea)

N. ll'e'staq.

Anser albifrons Oambtli, N.
iiE'lla.

Branta nigricans, N. na'naqa-

kEin.

Branta Canadensis, N. nEqa'k*.

pelican, N. ha'uqaukoa'yall.

Churitonetta albeola (male), N«
tl'aa'lle.

CItaritonetta albeola (female),

N. Hu'pe.

Mallard duck (Anas boshas),

N. tla'tlky'eu.

Glangula hyemalis, N. baha'ne.

harlequin duck, N. nia'tseoa.

PROC. AMER. PIIILOS. SOC. XXXI. 140. F. PRINTED M.VRCH 2, 1893.
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bird, golden eye {Olaucionetta elan-

gula Americana), N. kiite'na.

Spatula cli/peata, N. sisok'ua.

Oidemia Deglandi, N. Hoqup-

stala, Tl. k 'amtse'Q.

Urotrichus Gibsii, N. gj'a'gy'-

apES ; Nuqnemis name : hala-

m&'lak'a.

{aperies unknown) Tl. tlE'sllEk*;

tla'tsetn ; uia'tsene ; ky'i'not

,

H. kui'nk'; ncsna'k*.

fabulous birds. N. lia'utlaka-

nus ; uia'kekyu, said to make

canoes in woods.

to give birth to, L. ma'yotlam, H.
ma'yolla.

biscuit, N. kwa'k'uqsEtn ; kwa'k'uq,

eating —

.

to bite, a piece bitten out, N. k'a
gyuk' (k-'amgyuk' (?)).

black, L. is'o'lla, H. ts'o'lla, G.

ts'u'tlto.

bladder, H. te'qalse (—atte, recepta-

cle).

offish, H. wule'tl.

blankets, all kinds of, when used, L.

nE'q'une, H. k'o'tiH. G. tsat-

sago'ell, H. —oil ; N. ala.'-

pyim, skm — ;llE'k-oqsEm, mar-

tin— (tlE'kEk*,marttn);pElpK-

lask'K'in, mountain goat wool —
(^' Vi'\'E,m,woolofmountain goat);

k-'a'sasqEm. sea otter — (k'a'-

sa, sea otter) ; tlo'qsBui, red —
(ilak'oa, red); k-'o'lsEtn, blnck

— {the ending common to these

words is probably —k'SEiii,

—8Kni, —k'Ein, related to: out-

tide ofround object. in reference to

ttuir being put around the body) ;

k'uia'otl, skin — (H. k'utsE,

skin; H. —oil, blanktt); gy'o'-

paoaft, blanket mmle of yellow

cedar bark; }&'k'clHk, another

style of the same. H. tuA'iiis-

tik'oti, martin — (inKatlk-an,

martin) ; ts'atsaqko'il, moun-

tain goat wool — (ts'ak*, moun-

tain goat) ; k'aka'sotl, sea ot-

ter — (k'asa, sea otter) ; te'-

qsEm, green — ; llfi'oqsto, red

— (tltlk oa, red) ; kye'lqsEm,

white — ; a'mE'SEm, black — ;

tsatsoa'la, skin — for children ;

yiqtu'mkEna, Ghilcat — (yiq—

,

dance).

blankets, lying about, L. k'ui'lk-uela,

H. nia'mEtl.

in potlatch, N. ie'k'ala.

tied around belly, L. s-a'qstae

(—qsta, end of body), H. sap'a'-

qslegyila (—qsta, end of body ;

—gyila, to make).

to put on blanket, L. k'o'qotlsut

(—oil, out of C.)).

to take off blanket, L. k'o'qisut

(—tsoa, ia{1) ).

blind, L. p'a'p'as, H. b'fik'.

block by means of which IlawVnalatl

is raised, N. k a'kekyi.

blood, L. Elk. N. a'lg'um, G. bE'ln-

llEin ; H. a'lkoasa, blood in

body; a'liisimala, blood on out-

side ofsomething (—sEin, outside

of round object; —la, v. s.) ;

a'lHokyana'la, blood on hand

(sky ana, hand).

to bleed, L. a'ln'uit, H. a'lkoa ; H.

a'lkuiilpa. nose bleeds (—illpa,

nose) ; a'lkmiila, face bleeds

(

—

ma, face;—la, ».«.); aqa'lkus

blood on ground (—us, ground,

outside, country).

to blow fire, L. pu'quil.

to blow, whale, N. tia'tla ; Tla'tlne-

gyilis {jiame of a woman), blow-

ing on land (

—

gyilis, land).

blue, Tl. Isa'ca, H. koa'yclak's, O.

koilJl'qslo.

board, made by means of wedges, H.
I 111'was {also board of roof).

sawed, H. kcqk* (kcqa, to saw).
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body, N. 6'gwine, H. okona' {only

surface of body) ; H. k-EmEqa'-

ollna, left side; hai'ilkol Ina.Wf/Zi^

side; tloqoana'la, sick, sore all

over.

body, corpse, H. ka'lkuis ; k-a'lkue,

drifting (— e, on surface of wa-

ter) ; k-a'lkuntsis (—unts, (?) ;

—is, in sea).

to boil, V. n., L. tlEma', H. llEma',

tloo'm.

to bolt, N. ts'E'mk-oa.

bone, L. W. G. qak ; L hak-*o'poi,

sternum (—poe, breast) ; H. ts'-

io'poa, sternum (—poa, breast) ;

k'o'tsaqa'oa, coWarftone (—qaoa,

neck).

of.finh, L. k''6'k"oaio.

boom (of canoe sail), L. tse'kyinu'-

tlEine (—nullEme, side of), N.
tsi'kyanqai'.

born {perhaps : from beginning), N.
nu'tlamo, born a fool (nu'llEm,

fool) ; no'k'amo, born wise,

(no'kat, wise).

both, N.H. waqs; N. waqsE'nqe, 6o</t

sides (—Enqe, edge) ; wa'qsEn-

gilis, somebody on each »ide of iin

object on beach; waqsEink-'a'-

sEla, to put into mouth from
both sides; waqsistaut, to divide;

H. waqs5dE'toa, buth ears

(—Etoa, ear).

bottle made of kelp, kelp, L. N. H.

wa'wate.

bottom ofnn object. N. o'qste, —qstc ;

L. po'laqsle, anus ; sa'qstae,

blanket tied around belly ; "SL.

—ste (?) ; ky a'qte, notch ofarrow

{^notch in bottom); sap'a'qste-

gyila, blanket tied around belly.

bottom of sea, N. k-'atsi's (—is, in

water), H. wiwu'nk'apois,

(—unk-, edge; —apoa, under

;

—is, in water).

bow, L. N. tla'kuis, H. G. tlE'kuis.

bowstring, H. llkue'tsEm.

bow of canoe, H. tle'tskina.

man in bow of canoe, N. 6'kyine.

box, Indian, L. qE'tsEm (borrowed

from Qatloltg), L. N. H. gyi'-

Itas.

box for blankets, H. lak eye'la, G.

1 ak'ea'la.

grease, H. tEngua'lsG

(—atse, receptacle).

blankets, H. ky'E'lqsKuia'-

Ise (=:^ white blanket receptacle).

woman's working box, H. okwal-

a'li-e (— atse, receptacle).

for berries, A. k-&i]k\

boy, L. N. gyina'num (child), H.

gupqo' (about twelve years old),

bracelet of mountain goat horn, N.

ye'k'wekila, L. gy'o'kula.

bracelet of copper, Tl. k*'oe'k*oe, H.

ts'Ewa'la.

braid, L. hae'qsio, L. k"'ii'llee.

brain, L. tlE'k-oa, H. tlqlkoS'tsoa.

branch, L. vsu'llf-ri'iie, H. ll'Esna'.

to break, L. kyu'q'uit (see Tofight),

N. kyo'k'oa ; kyo'qkyokoa'la,

noise ofbreaking[—a\&,noise) ; H.
kou'trjEsiut; ko'kurasia, tobreak

to pieces (reduplicated); kokoa-

poa'lut, to break by bending;

kopaqtla'ut, — off hind part

(
—(\i\&e,hind part); koo'mpaut,

— off point.

with hammer, H. mu'qsiut,

— with one stroke ; mumu'qsia,

with many strokes.

coppers inpotlatch, N.laqs'E'nt;

Lu'laqs'Eiil'aio, means of break-

ing copper (a name).

1 break it, N. t'ap'e'tKn.

breaker for cedar bark, L. kya'ts'aio,

A. yitsai'6, H. tlaiia'kula

(

—

ntkk\\\A, motion) (shape of the

tapa beaters), tss'oai'o (shape

somewhat like a mincing knife

without handle).
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breakers, H. kwe'ta.

breast, L. N. opo'e, —poe ; L. liak'-

6'poe, breast bone ; L. nak'po'e,

stomach; N. tle'tsEpo'e, skin

of—; H. tqk'apoa', —poa ; ts'i-

o'pna, breast bone; k'utsepo'a,

skin, of — / tloqoapo'ala, sick

on — (tloqoala'so, sick in —);

G. tak'apo'a

breast, female. It. ts'am, H. tsaa'in,

G. dzaiu (see To s'ick).

breath, N. lia'asae, H. ha'spio ; hu'-

s-ot, to breathe out.

bride, H. qae'il.

to bring back notice from woods by

dancing, N. wuila'qut.

broom, H. ky'alai'6.

brother {said by male). N. nn'mwiiit

;

collectioely : nEnE'mwiullala,

brothers and male cousins ; na-

llEmwI'ut, relatives; S. niEnu'-

ya ; G. niKiie'suwa.

said by female, N. H. wa'k'oa.

younger, L. N. H. G. ts'a'ya ;

also : pare tit' s younger brother's

or sister's child.

younger, addressed, N. wis.

eldfr, N. H. G. no'la ; alxo :

parent's elder brother's or sister's

child.

elder, addressed, N. gyi'E (see

Chief).

brother-in-law (both kinds). N. k'o-

li», gyii'mp ; H. also: sister in-

law.

brush, H. ky'ft'talo i=paint instru-

ment).

bucket, L. nfi'k-HtfS {=z drink recep-

tacle], H. ii^'k-Ein (from nak'a,

to drink).

buttocks, H. ii>R'iikyHtH(>.

to buy, L. kiiiMiioa. H. G. tleA' ; H.
tleA'nuq, something that has been

bought; lluiMkH, storekeeper

(zszexpertin buying); tlcucMnH,

Mtitre (— baying house) ; G.

tl'ela's, store; tl'e'lgis, store-

keeper,

by and by, L. koatlema'stl.

calf of leg, H. U'e'tl'ekya (—ekya,

leg below knee).

to call, L. la'k'oalaso ; lainanqa la'-

k'oa jrya'llk'e, I call again.

to call to feast, to invite, N. ge'la ;

llallig ela'lait, every one calls

him to feast.

called, to call, N. —qa
;
Qua'kuna-

qan, 1 call canoe, i. e., I wish to

buy a canoe (Qua'k'uii, canoe) ;

naaqa, called bear.

calm, H. k"auqk*ula ; k"'au'k'o-is,

place where it is always calm.

to camp, N. lek u'la ; la'k-uilila,

tribe always camping about.

canoe, L. N. Qua'k'uti
;
Qua'kunatl,

canoe that it going to be, i. e.,

that is making ; Qua'qukunats-e,

large canoes; quakunamEne'q,

small canoes; Qua'kunatsEs.

fragmeutH of canoe; Qiia'qna

kuialii, to look for a canoe want-

ing to buy it ; Qua'kunnqan, /
call a canoe, i. e., wish to buy it

;

N. gya'16 (obsolete), H. gyi'l'oa,

G. gyi'loa ; H. gyiroaai'af^e,

place of canoe in woods ; gyi'l'o-

ko'ile, broken canoe ; N. gui'tEs,

ku'uitsala (?).

Chinook canoe, L. sE'qEin, H.
sqam.

war canoe, N. d'aku'n.

Itirge war canoe, N. inK'nk'a.

Fort Rupert canoe, L. Quo'-

taqlla.

llaida canoe, H. hai'clats.

{what kind (?) ), L. ya'atsc.

legendary (folding), N. tlA,'-

tldiitlta.

in canoe, N. O'qsE ; laqs, to go
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into canoe (la— , to go) ;
gya'-

qaqsala, to come in canoe ; gua'-

qsEla, to sit in — ; mo'qsEla, to

load — ; H. lopqs, empty canoe

(lop, empty) ; laqsut, to load

canoe (la— , to go ; —nt, v. a)\

goa'qs, to sit in — ; G. laqs, to

go into— ; w a'mEqsut.^tf load—

;

goa'qsala, to sit in —

.

lying on side, N. k'o'k'oatla
;

k'ok'oma'lis, canoe lying on side

injront of beach.

adrift, H. kaukoansela'k-tle

(—lie, on surface of sea).

han— ; this stem probably means

a hollow vessel (see Kettle), and

is used in composition with local

suffixes; N. ha'nk'amlif, canoe

landing in front of beach

(—k'am, in face of; — lis,

beach) ; haiiHsi'wae, canoe at

mouth of river (--siwae, ricer

mouth) ; hanue'lagyltle, canoe

is on water ; H. hana'qlis (gyi'-

loaq), canoe is on beach ; hana'-

eas gyi'loaq, canoe is on water ;

liaoa'lakila, canoe at anchor;

lianea'ses gyiloa, place of canoes

in forest ; G. haneilwa'paqt,

canoe is on water.

place of — in forest, H. tlq'-

ea'se.

out of canoe, —otlt ; N. gyaqotlla'-

lisaisus, he brought one out of

canoe to beach ; G. w a'motltut,

to unload.

to make canoe, H. a'll'a ; a'trEskio,

canoe builder.

cap, dancing — , N. ts'e'qeoe

(ts'ek-—, secrets, winter dance ;

—eoe— , forehead).

capable of — , N. ts'Es ; d'o'qis'ES,

seer ; H. —tEs ; ka'watEs, with

good power of hearing.

cape, N. waqsa, H. oa'qsiwa.

to capsize, L. kapa', H. k'pae'
;

k'pe'lla, something turned up-

side down; kpe'tlaill, some-

thing turned updde down on

floor.

to take care of — , N. aa'qsila; tla'-

tlaqsila, taking care of cedar-

bark rings {{Wk-ok-, cedar-bark

ornament) ; nuv'menatfila, tak-

ing care of drums (?) (mEua'ise,

drum ; —ila, to make ; probably

drum maker).

to treat carefully, cautiounly, N. ma'-

yanila.

something one does not care for, one

does not want to keep, N. wa'iat

(w— , negation).

cariboo, H. tl'aqt.

to carry in hand, N. da'la, —Enk*-

ula, niaisEinEnk'olawis, always

carrying two round ones in

hand; mamo'skamEnkola,
carrying four round ones in

hand.

to carry into house, H. laai'lla (la—

,

to go ; —ill, in house).

to carry on back, N. moe'gyint

(—igya, back).

to carry load into canoe, L. niu'wa

(see To load).'

carrying something in mouth, N. te'-

kuqsla (—qsia, mouth) ; k'e-

tyeqstils, — outside (see To

bite, —qsta, mouth; —ils, oxit-

side) ; k-etyeqsla'lill, — in

house.

to carry fire, H. pe'n'it (?).

to carve meat, L. k'c a'qit; koa'tlaio,

carving knife.

carved figure, N. ky'ek'.

carving knife, L. kilkniatlam, koa'-

llaio, H. ky'e'olEin.

cat, L. nia'mallis (see European),

H. ma'qoa.

cataract, L. tsE'qoaqala (—aqa,

down), H. gy'a'matSEn.

caVs cradle (game), N. ts'ttlltsE'nu.
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to catch salmon in net, A. llakil, H.
k'o'koayot.

cause of—, —im ; ia'knim, cause of

evil; e'ikHim, cause of good;

ale'tsim, cause of being firm.

cedar, L. tEna'smis (tE'nas, cedar

bark; —mis, tree), A. lE'nies,

H. de'was, G. koaqtla'.

cedar bark ornamentfor winter dance,

N. H. tl'a'k-ot (lla'k-oa, red =
mate red).

chair, H. goa'atEraa (goa—, to

sit).

cheek, N. au'tse, L. o'nullEme (

—

null, side of ; —me, face), H.
dwa'mid (—mla, face); N.
l'ekyu'a.mythieal name ofdeer

=

strikeface.

to chew, L. ma'Iekula, H. k'askya'la

(gum and food = noine of chew-

ing), au'ako (tobacco),

chips, k'ok'oaka'oa (k'ok'oa, to htw;

— aoa, refuse).

chief, N. L. pyi'k-ame (gyl, elder

brother, chief; —k'ame, superla-

tive) ; gy e'qsKiii, group of chiefs ;

N. lie'meskyas, real chief (name

of racen ; —Uyas, real) ; A. H.
Lema's, coZ/. he'mas, G. hai'-

mas.

chifftaineis, chief's wife who gave

Tier husband at time of marriage

much valuable property, N.
o'oia : 6'magyila, to make —

;

o'mak'ttSEmae, chieflainess in

face of all ; omaqt&'latle, chief-

tainens on aea (?).

ehi>-f't wife who did not give htr hus-

band tnwh property, N. mo'tsill

(= keeping blankets from floor),

chief's eldest son, N. tlKo'lEk'amc.

chief's diiuf/hlrr, N. ky'e'iell.

child, N. L. qoiiu'k', col. gyi'ngyln-

am, H. qdnu'k', col. 8'a'iiBm, O.
qoiiu'q.

—^ eldest, L. noMasnKk'Em&'d (nd'-

1:1, elder brother ; —k-amac,

superlative), H. nola'k ame.

second, L. k'a'yae, H. qankc's.

third, N. g'au'i, H. g'auioaqtle

(—qtle, behind).

youngest, L. tsa'inqe (tsa'ea,

younger brother; —inqe, edge

of), a'ma-inqe (ama—, small);

H. wala'qtle, youngest son

(—qtle, hind) ; wala'qtlek s,

youngest daughter (—k*s, fe-

male).

parents with children. N. gyinli'kyE-

16.

chin, L. pE'nkyulaqste (psn, below ;

—kyut, opposite;—i\%\.e, mouth),

H. k-'oa'ir, G. gy'uq.

chisel, L. ky'i'mtlaio.

to chop, L. N. so'|)a ; N. so'ps'al,

to chop ia half in house ; sops'a'-

Isa, — on beach; sops'ali'sa, to

chop log on beach in half ; so'pE-

tl'ane, to chop in many places;

so'paio, adze ^^ chopping instru-

ment; H. k'o'koa ; k'o'kona-

kula, adze; k'ok'oaka'oa, chips.

clams, 14. kyn'ock-'anKm ; large —

,

malTi'ne ; N. clamshtll, gyo'-

gwis ; "H. clam, ts'o'koa; large

— , tsema'ne.

a clean house, N. ku'iiiiiclalill (—ill,

floor).

to climb a tree, N. H'epa' ; — a

mountain, U'Epusla'la (—usta,

up ; —1h, 0. «.).

cloud, L. H. aiiu'c ; N. a'nkola,

cloudy ; A'nk'olayfikoa,/t7/ia/e

making cloudy xoealher ; a'nk'o-

alagyilis, country always cloudy.

clover root, N. tliqiie ; tliq^i'wae, —
at mouth of ricer.

club, flsh — , L. I'K'lusiiriii, H. lio'tl'-

Km.

war — , N. kuij'qaio ; to strike

with — , kiie'qa.

eoal, L. ts'o'ilna, H. ts'o'tla.
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coat, European, L. kipo' ( Chinook),

N. da'datsowak', H. d'a'datsoa.

old style, N. ll'Epe'tsae.

cod, red, L. tla'llaqon (ila'k'oa, red),

N. iie'ls'e, H. tla'ko-itk.

cod, black, Tl. t'e'na, H. ha'tane.

cod, Tl. H. na'tlEiii, L. kyu'mak-

(bori owed from Qatloltq)

.

sp. (?), H. biiqta'la (—qta,

mouth).

cold, L. wu'ta, H. t'Kne'k', G.

I'Ene'q ; H. kH'ene'8, to feel

cold.

collarbone, H. k'otsaqa'oa (—qa'oa,

neck).

column, heraldic, N. mo'qpik*

(mo'q—, to tie; —pik", pole;

becaune blankets are tied to it);

Tl. H. t8'oa'qse(—qse, outside).

column, memorial, H. alaqtlE'n.

comb, L. qu'R-'Em, H. gy'i'ngyanetl.

to comb, L. qfi'k-a-it, H. gy'i'ngya.

to come, N. gyaq ; gyaq'olltsoa, to

come out of ; oinEn gyaqwuli'-

tla, 1 come unasked; k'antlo

gyaqa'la, when I come back (ob-

solete); k-anilo gyaqe'tleio,

when Icome back ; alqilae'islala,

coming around last (—qtla, last

;

—eista, around); H. nogua
a'k'ela, I come here.

common man, Tl. H. qa'mala.

company, group, H. k'ate'il, col.

k-alkale'tl, N. —qsEin, gye'-

qsEiii, group of chief's

companion of llamats'a, N. sa'la-

tlila.

to conquer, H. ai'kaoa ; L. lamEn
ai'kHaumase, /— thee.

constellations, A. kyai'mla, A. ali'-

Qua.

to cook, li. mEtE'lquit, H. a'mgyila.

copperplate, L. N. A. tla'k-oa

(=:r6d); tla'iluqsEin, small cop-

perplates tied together (—qsEin,

group of —).

copperplate, woman for whom father

plants copperplates in ground,

N. fepa'aleililaok'.

coiner, H. oa'tna, p'Esaai' ; N.
g(;a'iie, to sit in corner.

to cough, L. lEqa', H. iKqoa'.

council, N. k'ue'qala (—ala, noise)
;

kua'kunqs'ala, to council; H.
hasqta'la (—qia, mouth).

councillor, N. k'lle'qt^a3; kue'qala-

lagyilis, councillor of his own

country.

to count, N. ho'sa ; Ilosia'lakyimo,

people counting objects thrown

into water (?> (—sta, water).

country, L. t'E'kya, H. tsqams

{==.dirt), —is; N. wi'nakuis,

country ; otsaMis, flat country,

prairie; ka'lokvvis, crooked

country; Gyingiiia'mis, chil-

dren of earth =: dwarfs ;—gyilis.

, — us (see Outside), H. —us ;

ll'o'k'us, country bare of plants ;

aq'a'Ikus, blood on ground

;

k''au'k ois, place where it is al-

ways calm ; —ila, —gyila, prob-

ably originally no local meaning

(see Tomake) ; k'a'uitlila, coun-

try where deer arejaund ; waa'-

negyila, — where herring are

found; ts'a'k-gyila, — where

mountain goat are found (the

meaning is probably : catching

deer, herring, etc.) ; —enoq,

iukue'noq, windy place= know-

ing to blow; G. —gyilis, gya'-

lEmgyilis, autumn.

cousin, N. nE'muot ; nEDE'muiu-

tala, cousins and brothers; N.
L. H. no'la, parent's elder broth-

er's or sister's child =:elcCer broth-

er ; ts'a'ea, parent's younger

brother's or sister's child=
younger brother.

cover, H. lak k ; tak'kea'la. cover

over head (—kea, head; —la.
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V.) ; ta'kumt, to cover face with

blanket.

crab. L. N. k-'6'mis (— is, sea) ;

k-'6'tsatse, young crab (—tsatse,

young).

crack in dish. H. koek'oatloa'la.

cradle, L. qaa'p, A. qap'e', G. qabq,

infant.

crazy. IX. no'ntsistatl; nontsista'lall,

dancing like a madman {—latl,

dancing, acting).

crooked, L. N. k 6'tlala ; N. k*6'-

k'oigya, with crooked back

(—igya, back) ; ka'lokwis,

crooked land; k-autlauea'la, to

walk crookedly.

crossbeam over door of house, H.
gaitsoa' (—tson, inside).

crown of head, L. oqtle'n, H. kTi'-

tsoake'a (—ke.i, head).

to cry, L. N. G. k-'oa'sa.

cup, L. koa'asia (—sta, water), H.
nak'a'msta (nak'a, to drink;

—sla, water), G. nak'ai'u

{=z drinking instrument).

to cut, N. paqn'ia, L. paq'it ; A..

k'oa'la paqa', do not cut; la'qsa,

to cut vp ; la'q3Enl'ae'noq, one

who knows to cut up ; N. sakwa',

to cut meat ; sakwa's, place

where meat in cut; H. qta, qtl-

tsiut, qlla'kyeisut, to carve

game ; qo'illt-ia, to cut to pieces ;

qtlpia'uf, to make a cut in an ob-

ject ; k'oqskyana, hand cut of
(—skyana, hand).

to cut tobacco, L. t'u'o'it, H. I'd^.

dagger, long stone—, H. ts'oal'u.

Dft'gyulk-, N. Tiame of a place.

to make a dam across a rioer, N.
tvQ'pa.

to dance, L. N. H. G. yi(ioa' ; N.

yiqo'c'uO, dancing cap (—eiiu,

forehead) ; H. yiqste'kya, danc-

ing apron (—okya, leg below

knee) ;
yli'qsleiisiise, —leggins

(—sitse, foot) ;
yiqtu'mkena,

Chilcat blanket; N. kyi'lkyil-

nala, dance at night when novice

returns; N. —latl, Tso'nok-o-

latl, dancing like Tgonokoa ;

N. ts'a'eka ;T1. H. ts'etsa'eka,

tcinter dance {= secrets) ; ts"e'-

t?eka'laiu, song used in winter

dance (—:ila, noise ; —aiu, i?i-

strument) ; Is'e'qpek-, pole used

in winter dance; ts'eqpek-'-

a'lagyilis, dancing pole in eartfi

;

N. d'E'nts'ik", Sisiutl dancing

pole ; N. to'quit, war dance (H.

to walk) ; Tl. nd'ntlEm, a win-

ter dance (^=: foolish) ; Tl. ia'-

liati, a summer dance ; H. tlo-

ola'qa, potlatch danct ; N.

ba'qus, time when no winter

dances are held.

dancing implements (whistles and

masks), N. H. nau'alak'.

dancing apron, noise of— , Tl. ts'ok-

oa'la.

darling, N. a'ta
;

pet-daughter,

a'tak"a.

daughter, second H. k'aiiioa'qlleks;

only — , liau'ldsek-s (—k-s, fe-

male).

day, N. L. nTi'Ia ; na'laqstala, hav-

ing day in month{—qsta, month) ;

nftlaqo'tau, the sold day; na'-

lagyiligya, back of day.

daylight, N. lia'nitsum, H. Is'e'I-

qait.

dead, L. N. H. G. tlid ; N. — olle,

dead, past, broken ; Tlallcisilo'-

lle, the dead Tlatleisitl ; "EL. —te,

6'inple, the dead father.

deaf L. N. H. gu'lkuin ; N. gn'-

]kum(]Kintl, mask of deaf man ;

H. giiliik'6'lato, deaf on one ear

(—uio, ear).
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death, N. wanumgyila ; wil'lagyila,

making die {only in song) (we,

negation (?) ; —gyila, to make).

decayed tooth, Tl. Nae'nsHE (

—

she,

tooth)

.

deer, L. N. ke'was, I'ekyu's

(=: struck against c/ieek), k'e'-

Hustala (Nuqnemis name), H.
O. k-a'me!a ; k-a'mtlila, where

always deer are found.

Delphinus Orca, L. N. raa'q'enoq

{=pu7'suing secretly), A. H. G.
ha'lq'enoq (=: killer).

dentalia, N. a'llEla.

to descend river, H. ina'lusEla (see

Fast ; —tusEla, down river).

to descefid mountain, "EL. kuiiikqa.

to desire, H. ixiESEla'.

to dip, N. tsO'n'it.

dirt ^:^earth. N. d'E'kya. H. tEk-'iim,

N. DE'sa, tsE'sa.

dish of earthen ware, H. qa'lk'oa.

dish, small grease — , N. H. ts'spa'-

tse, G. da'qtla.

large, N. tl6'k-oc.

to dive, H. ta's'it, la'sela ;
— 7iead-

long, A. tsasta'ak-a.

to divide, N. wuqsi'stant (waq, both);

N. uiails'alitla, to divide in half

in house (mfitl, two; s'al, in

half; — 111, in house).

dog, L. N. Tl. H. wa'tse, G. wa'ts
;

N. wa'sus, eating dogs.

dolphin, Tl. tislawu'lk.

do not! N. koa'la.

door, L. t'E'iiila, Tl. I'e'ga, H. tl'-

apE'm.

down, —aqa ; N. te'k'aqala, to drop ;

k'a'sEqala, to walk down; nEk--

a'qala, to beat time in slow mea-

sure (= straight down); akyai'-

aqala, from above; L. isE'qoa-

qala, cataract; Walas'aqa',

naine of a dance (;= greatfrom
above); H. soa'qot, to take dotcn;

Hue'llaqals, <o/aK doMJ/i; Hue'-

tlaqltl, to fall down in house

;

la'qa, to go downward ; iq,'oh' ci?i,

to jump down; d'o'k'oaqala,

to look dotea ; G. la'qa, to go

downward; d'o'k'oaqa, to look

down.

to look down, L. pEnk'E'mHit (pKn,

below ; —kEm, outside of round

thing ; — nil, v. a.).

downriver—, N.H.G. —tus(Ela) ; N.
latu'sEla, canoe descends river

;

latusElJi'gyilis, to walk down
river (—gyiils, land), sunrise;

Heitlato'sEla, coming down river

(name of Kd'nigyilak' in L.);

A. toatusEla'gyilis, sunrise;

iHfi'iusEla, canoe descends river ;

G. la'lus, to go down river.

down (feathers), H. k*6s.

to draw breath, H. tlHui't.

to dream, H. ky'a'tlae.

drifting at sea, N. tse'tsa (log of

driftwood on which a person

stands); tsena'yo, driftedoutof

river; H. p'uqola'k'tle, a log

adrift (—tie, on sea); kiikic'i,

many things adrift (k''ai'nEni,

many); ya'k'oe, dr\ftwood

adrift; ya'k-ois, driftwood on

beach; ka'lkue, body adrift

(k-alk—, body); k-au'qo-it,

canoe drifts away.

to drill, H. sElE'in.

to drink, L. na'q'it ; N. na'naka,
trying to drink; nak'E'lkun,

/— often (—Elk, expert ; —un,

1); nanik'a'matsa, wanting to

give every one to drink; na'k-atse,

bueket(—atst', receptacle);'H..na'-

k'a, to drink; uaqps. nakE'lk,

drunkard (—qs, —Elk, expert);

nak'a'msta, cup (—si a, water);

na'kam, bucket; iiana'k'Etu,

watertight basket; G. na'k'a,

to drink ; na'k'aio, bucket.

drowned, G. p'EQue.
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drum, L. N. A. H. G. niBna'tse ;

N. ma'menatsila, taking care of

drums.

drummer. N. mi'nila (= striking).

Or. minilis.

to dry salmon, H. ko'U'a ; ko'las,

tohere salmon are dried.

drying frame, H. ka'l'io.

dried salmon, H. qam'a's.

to dry, N. ts'o'sa ; ts'o'tet, fish just

beginning to get dry ; ts'o'lEmit,

coll. ts'o'ts'otEin, salmon, half

dry ; H. tt^o'sa, dry ; tso'skea,

to dry head(—kea, head) ; G.

ts'u'sa, dry ; Iso'sEms, thirsty.

to dry, L. lE'miiuit.

dry, L. k'aqo'la.

dull, L. ie'iHpa (=6ad point), G.

p'uspE'luQpa (—pa, point).

dwarfs, N. gyingyina'nEmis (=: chil-

dren of country).

£.

fagle, L. ku'ik, H. wik' ; wi'kuilak',

painted eagle (—ilak'. made).

vhiteheaded, N. luo'meqpa

(m6k"oa, white; —p:i, point).

far, L. N. p'E'spaya, H. G. p'Espe'-

j6; N. (awa)to'e ; ts'Eua'lola,

ear is nick; H.—atoa; wnqsodE'-

toa, both ears; koa'koatoa,

perforations of ears ; mo'koato,

coll. mu'mkuutu, earring ; tl'o-

qoatoa'le, ear is sick; kiiliik'o'-

tato, deaf on one ear.

earth, dirt, L. IfqKiiis, H. tsqams,

N. —is ; N. Iieisifi'Iis, around

the world (— eisia, around) ;

e'lelis, again in earth; UKmo'-

kwitHalii), alone on flat ground ;

—gyilb ; kiuVqalnlagyiliH, eoun.

tilor of his own country, of

earth; A^nkonluKyiliH, hit land

cloudy; tlft'llufigyilis, whale

blowing on land ; ts'eqpek-'a'-

lagyilis, dancing around danc-

ing pole in earth.

east, N. iTiEtla's (L. southeast), H.
DElk'; N. metU'i'lanuk', having

east wind.

to eat, N. ha'niH'it ; lEiuEti lia'mH'it

he'l'eta, I eat again; liamH'i'-

tEn, Iam eating ; hama'i'ilEn,

/ am going to eat; ha'insa, to

eat; Iia'inaa, trying to eat;

Imma'pullEn, I pretend to eat ;

na'quamkn hama'pa, all eat

;

ha'nik'oIisEii, I eat together with

—/ hamaa'k', eaten; liamK'lk,

pi. liEhe'mElk, eating much ; ha-

niB'lkun, 1 eat often ; (—Elk, ex-

pert); haniasaia'lagyilis, look-

ingforfood all over world; liam-

E'lagyilillEa, leat continually in

house ; H. ha'iusa, to eat ; ha'm-

sps, ha'mtsilk, eater; lia'm-

ats'a, trying to eat; lia'iuEii'it,

to take water and spit it out

again ; hamasa'oa, rests offood
(—aoa, refuse); G. ha'mspis,

hamdzi'lEk, eater; liamdzai'o,

spoon; ha'mstoa, to eat walking;

Hi'msEla, to know to eat ; ha'm-

ts'aqilee, rest of food; lia'm-

ts'inias, food.

toeatmeat, N. k-as^a'; k"'akck"at8a'-

la, always wanting to eat meat ;

k-atsa'la, sound produced by peo-

ple eating meat ; N. wa'sus, to

eat dogflesh ; bEqba'k ', to eat hu-

man flesh; baqbaku'lall, always

eating human flesh ; kwa'k'iiq,

eating biscuit ; iiKqiia'k", eating

sallalbcrries ; Inqla'q, basket

eater (?) ; g'oa'ig-ut, eating

huckleberries; k'c'kycs, to eat

much (k-'o'iiEin, much, many

;

—e», to partake of) ; G. k'a'-

ikEs, to eat much.

ebbtide, L. gft'laaciala, H. tl'o'pii'it.
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eclipse of sun, N. oEkE'k' (^= swal-

lowed),

egg, L. ts'e'k'uno ; N. ts'e'kuat,

egg-island ; H. k'E'lqamin.

edge, N. —nqe ; makyinqelis, at end

of a row on beach ; gj'o'q'Enqe,

house on edge ; kasEnqEnlala,

to walk along a plank; oqsE'-

nqe, one side of a flat ohject

;

NomasE'iiqelis, oldest of all;

wu'nqe, edge of a flat object ;

waqsE'iiqe, both sides ; Wrt'cj-

SEnqelis, one on each side;

anm-i'nqe, smallest {= small at

edge) ; H. iqu'neqauf, to jump
along; wiwu'nk*'apoi8, bottom

of sea (—apoa, under ; —is, in

*ea) ; ts-&'inqe, youngest child

(is'a'ea, younger brother) ; G.

wu'nkq. edge offlat object.

eigJit, N. ma'ilguanatl, H. ju'-

tquau?, G. yulQiVs.

eighteen, N. matlguanallagyu, H.
yukquau'sg) u, G. yuduQoas-

gi'u.

eighty, H. yutqsukaus, G. yuduq
pEnkya'ska'po.

elbow, H. G. tlsi'koane.

joint, H. aae'.

eleven, N. nE'u.ayu, H. mEne'egyu,

G. iia'qugi'u.

elk, L. tlo'Els ; Nuqnemis name

:

imno'Elo (^^foolish) ; H. tlno'ls

(—Is, outside (?) ) ; G. wudzi'H.

empty, L. 16'pitl, empty hotise ; 15-

pnepito, you have no teeth in

mouth (— ue, tootli) ; H. lopqs,

— canoe (—qs, in canoe) ;
16'-

pill, — house; 16'pes, inside of

man empty= hungry ; lou'-

mlsoa, — dish (—tsoa, inside)
;

lopla', a. hole, a piece missing,

end of anything, N. ma'qpe.

enough, N. wi'kasEla, not to have

enough; we'k''as, idem (we,

negation); w I'Emk-asEla'soqtis,

with which'he was not satisfied (in

song),

to enslave, N. k-'a'k'akwis (k-'a'kyu,

slave),

to enter, Tl. gya'qtsoa (tryaq—, to

come; —t&o?i, into) ; H. la'tsoa

(la—, to go),

to be envied, N. he'nakyala (—kyala,

noixe).

ermine, H. gy'i'JEm.

European, G. H. k-'omHsi'ua

(k""6m

—

,rich;— irslua, at mouth

of riner) ; H. k-'6inH!?iuakyala,

language of white man.

evening, L. ts-&'koii, G. p'a'ncquit.

to examine, H. d'o'koa (see J'o see).

expert, N. —pEs ; tl'E'tlEppEs, an-

gry ; laqrotpEs, expert in break-

ing coppers ; H. naqpp, drvnk-

ard ; konpis. sweating ; haiusps,

eater ; G. ha'inspis, eater.

, —Elk, N. haniE'lk, eater;

hamii.'lkun, / eat often ; H.
nak-K'\k, drunkard ; ha'mtsilk,

eater ; G. hamdzi'lEk, eater,

to extinguish, L. kuTlqit, H. ku'i'lqa-

eye, L. N. k a'yaks; k"ayak esakos,

thy eyes; N. (osto'e) eye;g}is-

to'e, something in eye; eikn-

f-oqsto'e, with pretty eyes ; H.
k'ks, eye ; —qstua ; lia'paqstoa,

eyelashes (hap—, Juiir) ; k'oa'-

qsio, one eyed; La'koanEmqs-

toa, pupil of eye (= man in eye) ;

tl'oqstoa'le, eye is sick ; wunk*'-

e'qsioa, lower eyelid {^edge of

eye),

eyeball, L. k'EpElu'qstoe (—stoe,

eye), H. ka'pEle'.

eyebrow, L. a'an, H. aaini'H, G.
aa'niu.

eyelashes, L. ha'pelik' (hap—, hair);

l.a'paqstoa (_=:eye hair),

eyelid, L. k-EpElu'qsto« (?) (—stoe,

eye) -,3. owe'kyathoa, upper— /

wuiik'e'qstoa, lower —

.
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F.

face, L. H. k''6'k-onie ; L. N. —me,

tl'e'sEme. skia of face ; L.

k"oatE'meya, scar on f<ice

;

o'nutlEme, cheek (= side of

face) ; me'maatlEme, tico faces;

H. —me, —nia ; tr6qom>i'le,

face sick ; k'u'sme.'s^-i/i offace ;

alk'maMrt, face bleeds ; owa'mia,

cluek ; ts'o'isoqma, to icashface ;

G. liaitlkyutErae, right side of

face (—kyut, opposite),

facing, N. —k*am; 6k-au)alis,/acmgr

beach; ha'nkarnalis, canoe in

front of beach ; a'llkam, hind

side of man, box {=:facing back-

ward) ; a'tlkamala, house fac-

ing woods ; Na'nk'amalis, bear

facing xeorld ; kua'k'amatla,

facing ricer mouth ; k'okoma'-

lis, canoe lying on side in front

of beach ; L. llaskama'ilin, /
stand facing sea (—tie, surface

of water) ; H. oskanie'kya, back

(—ekya, back). See also N.
siutle'kam, face of Sintlae

;

miHstek-K'mt, to strike face. It

would Stem that —me designates:

face; —k'am, an action per-

formed with the face. Sec also

Outnide of round object,

fact, upper part of, N. —tKm
; gyi'ls-

gy ill Kin, the long-headed ones,

to fall down from an elevated posi-

tion, H. iiue'tlaqitl, — in house

(—aqii, down; —ill, in house);

uug'ilaqalp, — outside (als, out-

side) ; iiue'lltH, tofall into water,

tofall,, to roll down hill, N. k 'u'mna ;

k''umBne'iu, explained as : ev-

tryihing falls upon him.

to fall down {walking), H. ku'ains'-

c'nsm.

to fall, L. kui'iials.

tofaUitree), L. tft'u'it, H. kuil&'q'it.

to fall to pieces, N. lle'iia.

to fall, L. te'q'it ; te'qtlala, to fall

into fire (—qtlala, flames).

to fall into water, L. Ela'ls'6.

river falls, L. kyo'tla.

family, H. mane'ma (see Gens).

famous, N. ts'e'lloala ; Ka'laite

{name), explained as : famous.

far, N. koe'k- ; L. koe'sala, it is

far; k"oe'k*sot, far away on

other side (—sot, on other side);

K'oe'k'sot'enoq, people on the

far other side ; koe'sotE'nqelis,

far other side, end of world

(—Enq, edge; —lis, land);

k'uI'sElla, to go far off ; H.
que'sala, /ar.

farthest, N. —k-aua ; be'benak-aua,

the lowest; e'kyak'aua, above;

aolak'oak-aua'so, speaking in

lowest tones; naiio'akaua, the

wisest one.

to fart (said of male and female), H.
wa'qua.

fast, N. i'na ; i'Hak-ame, the fastest

one ; we'nala, slow (we—, nega-

tion); G. lia'lagyilis.

father, N. omp, H. au'mp, G. apf

;

N. d'mY>\e, dead father ; N. ad-

dressed : a 1 8, ats ; addressed by

children : da'da.

father-in-law, mother-, son-, daugh-

ter-in-law, L. N. H. iiKgn'mp.

fathom and subditisions : fathom, L.

pa'il'it, H. pa'll'a ; onefathom,

6'p'Enkii ; two— , ma'llp'EiikH.

Uft elbow to fingertip of right

hand, H. k-asela'k-.

left shoulder tofingertip of right

hand, H. aso'tcia-int.

middle of chest to fingertip of

right hand, H. aso'd'apot

(—apoa, breast).

right shoulder to fingertip of

right hand, H. k'a'pot

faicn of deer, H. d'ophe'wa.
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to fear somebody, N. wa'lipolo.

feared, N. gyi'lEin
;

gyi'lEtnkyas,-

the one really feared.

to feast, N. k'ui'las ; kui'lastEms,

place where feasts are regularly

held; k'o'lsElas, people going

to a feast.

to give a feast, L. tle'l.a.

feathers, N k-a'mqua ; k-a'mquaq-

slalis, feathers on mouth on

beach.

N. H. ts'i'lkEm, coll. ts'F.lts'E'-

Ikii ; ts'i'lkyEinpa, feathers on

top.

wing —, L. p'E'tlEm.

to feel, N. H. p'e'Hula ; ia'kHls

p'e'Hula'so, bad to feel; H.
p'epeyo'k'a, to feel among
(—ak"a, among).

to fell a tree, H. tla'k-ama.

fellow, L. kya'gyiqa (?) ; —lot ; N.
g}6'ukl6t, tribe (== village fel-

lows).

fern, L. t-a'kuam {Pteris aquilina);

— root, L. sa'kum.

H. ke'stEin.

to fetch fire, L. A. ii'noa ; L. acano-

a'llKn, / am going to —; L.

ane'ka, to fetch fuel.

few, L.li6'latlpeta'6(—petao small).

to fight, to make war, N. qo'niKllEla.

to fight. It. kau'q'uit.

against each other, H. ts'e'katla.

always figJUing, wiiia'lagyilis.

fighting place, liii'koqtEms.

fin ofwhale, L. tla'kya (—egya, back).

dorsal fin. of fish, H. ts'E'mte-

gya (—egya, back).

anal —, H. tEintEmua'tse.

pectoral — , H. k'a'lk'alk'Em.

to find something unexpectedly, N. H.
llo'k'oala ; this term is used es-

pecially for meeting a stipernatu-

ralbeing; tlo'k'oe, whatisfound

unexpectedly.

to find while walking, N. k'ak-asky-

ina'la (see To walk); in songs:

tayukuina'la.

hand and fingers, L. k'oa'koaqtsane

(—tsane, hand), H. kc a'koaq-

sk}a'ne (—skyane, hand). G.

HiHnaqsky'a'ne (—sky'aDe,

hand).

firstfinger, L. ts'e'niala, H.G. ts'Em.

second —, L. no'la (=zelder brother),

H. k'oiii. G. k-a'qte.

third— , L.'-a'li'aq,H.8sa'16,G.85'le.

fourth — , L. kn'et, H. kH'e'ta, G.

kyida'.

finger ring, L. k-e'k'atEqlle, G. k e-

k'Klgya'ne.

fir, L. iaiaqpS'lamis (—mis, tree),

H. ane'oas (_=fuel (?) ).

fire, N. He'kala ; HekalS'la ni'kye,

mountain is on fire ; L. N.
lE'k oitl, fire in house ; —qtlala,

fire, fiames ; o'qilalu, fiames ;

tu'qtlala, to jump into fire

;

lianiitlala, kettle on fire {h&n—

,

vessel); k'aHllalatse. great -fire

(k'ai, much; —Ue, large);

te'qtlala, to full into fire; H.
Qui'llEla, fire; lEgui'las, fire-

j)lace (—111, in house; —as,

place); tqtla'lis, to jump into

fire; G. Quliki a'jit', fire;

k'aimlala, large fire; tQtla'la,

to jump into fire; qu'ltqulta,

lightning ; kHa'kllaloda'lse, ket-

tle (—atse, receptacle).

fire drill, L. a'uEk', A. ano'kn, H.
ano'k.

bate of fire drill, H. a] 6'k {used

with ear wax).

firm, immovable, N. a'latle ; ale'e,

immovable in ground; ale'tl—

,

in house ; a\ti'l&TEm, firmness.

first, N. gyil ; gyilgylla'ill, ancestor

(:z^firiit of house) ; gya'lamus-

tala. salmon beginning first to

ascend the river; H. gyS'la;

gya'la'it, first time.
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fish, H. ma'gyilis (see mea', silmon ;

—gyilis, earth= all).

sp (?), Tl. t'o'idp.

sp (?), Tl. q5'ltsus.

fisJiline, L. k''alk", H. k'unE'm.

for deep sea, L. uiak'.a'noe, H.
niE'lEk.

fiMt, L. k*'oe'k"otsE'mae.

fice, N. H. sky'll, G.sikyo'q;— round

objects. sikya'sk'EDi ; — long ob-

jfCis, sikyatsq.

fifteen, N. H. sky'u'gyu, G. sikya-

gu'u.

fifty, H. sky'a'ksuk, G. sikyapenk'-

a'popena

fiagstaff, N. SEntle'p'iq (—p'iq,

pole).

flat land, N. A. otsa'lis, N. Neiiio-

kuisia'lis, alone on flat, open

land.

flee, L. H. topeatse.

floodtide. L. iu'nak'on, H. iq'«)it.

to flood, N. d'a'ia; d'apali's, cov-

ered by tide; d'apE'ls, to flood

ground outnde of house

floor of house, N. —^itl, H. wlil.

flower, L. koa'san.

sp. (?), a white —, H. k-oi'k.

sp. (?). red and blue —, H.
mnls'e'kola.

to fly, L. tlana'k-ua, H. nm'iEla;

ma'iea, to fly abooe s)metfiiug ;

ma'laput, to fly below (—po.i,

below) ; nia'ilinatEiii, wingx.

foam, N. aa'owe ; a'walse, large

foam {name of a place).

fig, L. p'K'UiKla, H. a'nkoala, G.

u'nq'aiik'oe (see Cloud).

food, H. Iia'int8'inias(liain—, to eat);

li&'ints'uqtlu'e, rest offood.

foolish, L. nEnu'16, N. nu'ntlKm,

nRnu'ld ; nolo'kamfi, greatest

fool (mythiral name of porcu-

pine) ; Noloyuegyil'B. fool in

middle of eanoe on earth; NQ-

tlKtnistalhBK'mka, female, all

around foolishness (—isla,

around ; —tsEm, —ness ; —k"a,

female=maU to walk around

everywhere like a fool) ; Nu
tlk-aliigyilis, always acting like

a fool ; NutlnuilEli'kya, high-

est of all fools ; Nu'llatla, sim-

ilar to a fool ; Nu'tlamo, born

a fool; No'ntlEmgyila, mak-

ing foolish.

foot and leg below knee, N. gyukoiu',

L. gyu'koae, H. kokue', G.

gyu'goe.

N. H. G. (6q)si'lpe ; o'pa-

t.-eii-e, foot of an object; L.

ts'oqtso^si'ti-e, hoofs; oqilak-

si'lse, heel; H. aniEa'tltsilse,

skin of heels; yii'qsteHsitse,

dancing leggins ; kuk'iitsi'isa,

skin offeet ; G. dzuqiizuqdzitsa,

dancing leggins.

forehead, N.—eoe, L. o'kweoe./oj-e-

head ; aikya'oe {= good fore-

head) ; k'oatse'oe, scar on fore-

head ; ts'eqe'ne, dancing cap

(ts'ek-a, secrets) ; Tl. yiqo'eoe,

dancing cap ; tTesT'oe, skin of—

;

iii'sl )ae, wolf's head mask for

Tlokonla; b\s.VL'\A\\G, forehead on

sea (—lie, on sea) ; H. G. take-

ioa', forehead; H. k'a'keioa,

glabella (=notch inforehead(l));

qape'ioa, head presser (qajie,

cradle) ; tl'a'k'oeioa, headring

of cedar bark (il'akok-, red) ;

tl6(ieioa'la, forehead is sick.

forest, L. a'llEii {= inland, behind),

H. ki a'8.

foundation, N. ky'a'k-utla; ky Yi'k-a,

— on stone (—a, stone) ; ky'a'-

k-jj", house founded in water

(—is, in water), pile dwelling.

to founder, L. wuns'it.

four, N. H. iiifi, G. nuiq.

fourteen, N. H. mu'agyu, O. muji-

gi'u.
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forty, H. moksuk, G. niopEn k'a'-

popEna, N. Maino'skuniEE'n-

koa, carrying four round ones.

fox, white-tailed (?), H. mok-'uqt

(mo'koa, white; —qt, end of

body).

fragment, N. —tsEs ;
qiuv'kunatsEs,

— of canoe ; qa'lkoatsEs, — of

dinh.

those freefrom Tsetsd'eka, N. k-ue'-

k-ulse.

my friend/ N. k"ast.

to frighten, N. hawi'naila.

to be frightened, L. ts'E'ilkya.

frog, L. Tl. wok-'ji'c, H. atsi'.

front, H. tl'as— ; tra-kam, — of

box, man (—sk-aiii, outside sur-

face) ; tla'satse, puialed front of

box; tla'sanoa, — of house,

island, rourcd object.

fuel, L. lE'k'oa
; fireplace, lE'k'ohl

(=fire in house).

full, L. H. G. k o'uta ; H. k-6'i'auq

gis ha'nihimisa, this box is full of

food.

to make fun of somebody, N. aa'mt-

lala.

to make fun of somebody's wordi, N.
gua'k'wala.

funnel for mending kelp bottle, N.
ts'els'EquiiiE^a'wue.

furscal, L. N. qa'oa.

future, L. N. —tl
;
ganE'intl, — vife;

qiia'kunatl, canoe that is mak-

ing.

G.

game of hoops, N. gya'nae, A. gya'-

natala.

game {children stand in a tiicle

around one who tries to make the

others laugh by tickling them),

A. Qua'ni.

gens, N. nEm'e'mut.

ghost, L. N. bakuine'i {from lakus.

man), la'lenoq (—enoq, peo-

ple), H. loa'll ; N. 1616'llalall,

gJiost dunce (—latl, dance).

giant, N. lie'itse (^^tfie great one;

—tse, great).

gills, L. k-'o'senae, H. g'u'ntse.

girl (about twelce years old), L. kya-

ya'lain (= little woman), H.
g'ariE'nio.

to give, N. ts'a, H. tsoa'.

glabella, H. k"'akeioa' (k 'ak—

,

notch; —eioa, forehead).

to gnaw, N. ky'a'pa, H. py'a'p'etso.

to go, L. N. la— ; lo'otlto, — out of

canoe (—ollt, out of canoe);

laqta'la, — out seaward ; la'lao-

tla, always going across ; laqs,

— into canoe (—qs, in canoe);

le'istala, — around (—ista,

around); latu'sela, canoe goes

downricer; latu'selagyilis, walk-

ing down river ; G. lEii'il, to

enter (—ill, in house); laqs, to

go into canoe; H. laai'il, to enter

(—itl, in house); laai'ila, to

carry into house ; laq-i'ua. to go

through; la'qa, to go downward
(—aqa, down); leinakula, to go

moving towards an object (—na-

kula, motion); toua', to walk ;

toisoa', — over a plank ; tokoia',

— over a pile of planks.

N. go'lsElin laq John, 1 am
going to John.

to go to look for , N. —ulala ;

qoa'qoakuia'la, — canoe; h&'-

natlaiala, — canoe = to go to

buy a canoe; hamasuia'lagyilis,

always going about to look for

food.

go on! L. wekia'a.

god, L. k-ants'6'urap(=0'/r/a<A«r);

kants umiqala'soe (whom we

praise).

good, L. N. aikH, H. G. ain ; N.
aiuaka'la, good among others ;
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e'igj'itlala, good on uater

;

ia'qsum, had ; ia'kHim, cause of

evil; e'ikHim, cause of good

(luck, etc.); eikHsoqsto'e, uith

pretty eyes ; eiky'es, sand

(= good bencJi); ainp'aqsta, to

speak good of one; H. aiknils-

kolis, good, pit beach; iakw,

bad; G. ainpa, good taste;

aiHp'a'la, good smell; aigyilsui's.

sand i^^ good beach),

good-by ! L. aUVkyasla, H. wile'-

Hseqa.

goose, L. nE'qiik'.

grandfather, L. N. H. g'a'gRmp
(gaga's, thy —), G. gag a'p.

grandson, N. L. ts'o'qiema (ts'6'-

qtlEiiia (?) ), H. ts'o'qtlEiiia.

granddaughter, N. ts'o'qtemak as

(ts'o'qllEuiak as (?) ) (—k as,

female), H. ts'o'qilKtnak-s

(—k's, female),

to grasp, L. k-'o'etatl, N. da'a'it, H.
IqsEine'.

grass, H. ky'e'tEm; N. ky'e'tokwis,

grassy place,

grave, L. teg\a'ya, H. tsuwi'k', A.
ala'k-.

of chief A. tk'ale'em.

in tree, H. ky'a'kqlailak' (see

Foundation),

graveyard, A. H. Hl'aia's (—as,

place of),

great, N. —tse ; f^a'tse, great man ;

liij'itse, giant; Nfi'nisc, great

hear; nfi'k'Ktpe, the great vise

one; (sec Large); H. k'ale'-

kyns, really great (see Afanif).

great among — , N. NEmkc's'Anall,

the qreaient among the Nimki>-h ;

gyt-(|SK.m8'unail, the greatest

among the gye'qsKm.

great-grandparent, N. Iio'lus.

great grandchild, lU.\\(^']o^v/U)c(m.),

I)c*'lugwiiiuk'n8(/.), H. tltiiluu-

litoa.

great-great-grandfather, N. e'l'os.

grease of olnchev, H. tle'na.

grebe, N. k-'o'taq.

green, L. tlE'nqa, H. te'qa ; te'qsEm,

green blanket,

ground, N. —gyis-

grouse, L. bouihom (?), Tl. ma'k'o-

als, H. JiikyEls (—als, in

woods (?) ).

group of, N. —qsEiii ; t'a'tloqsEm,

copperplates tied together; gye'q-

SEm, a gi'ovp of chiefs,

to grow, N. k"'< a'qa.

gum, L. k'oali'kH, Tl. k'oii'k-oale,

H. k-ole'H.

gun, L. lia'ntlEm (see Arrow), N.

hti'natlaiala, to go to buy a gun,

G. kyidai'6.

gutls, H. ts'ei'E'm.

Oyimanoitq, G. Qana'ks'iala.

Gyitamat, H. G. Qtiisla'.

Gyitamat language, G. awi'kyala,

= correct noise.

H.

Haida, H. Ilaiila, G. Qa'cdaq.

to ?iail, L. Isi'lqa, N. tsi'lqmis, H.
tsE'lqpis (= knowing to —), G.

tSE'lqa.

hair, L. sa'ya. G. H. &ra. L. N. H.
hap— ; L. hapa'qstuya, beard

(= mouth hair); lia'pelik', eye-

lashes ; liapa'intso, — in arm-

pits ; liapEHsia', chin beard

(= tooth hair); H. hapta'e,

beard (= mouth hair); ha'paq-

stoa, eyelashes ; lifi'mtsoa, — in

armpits (—tsoa, inside); G.

ha'biliH, eyelashes.

half, L. nek'o'ioi (see Middle), H.

k*'il'iiS'e, N. so'ps'al, to cut in

half; sops'u'Isa, to cut in half

in woods; sops'ali'sa, to cut in

half on beach ; niatls'ali'lla. to

dieide into two haloes in house.
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halfbreed, N.ma'matl'atse (=:young

of while man).

halibut, L. N. H. p'o'e.

dried, H. d'a'los.

fabulous, N. iiEinHa'likj'O.

haliotis, L. N. A. H. ai'Htsum ; N.
Aimsuma'litlilak', made — in

house; Aiiitf-umk'anilhl, cov-

ered with — in house; al'ein-

tsEm, real — (?) ; A. AiHtsum-

k'anak'.

Jlamats'a, N. lia'mats'a, H. taiii's.

hammer, N. liky'ai'6.

, stone, L. N. pE'lpElk, H. pTi'-

yoq, qa'utse
; p'a'yoq t'e'sEin-

a'qa, the hammer is of stone.

hand (and fingers) , L. k"oa'qoaq

—

tsane, H. k'oa'k'oaqskyane

(hands); baia'so, G. lui'isu ;

L. N. — tsana, tsane ; kEm-
qotltsa'na, left — ; tl'e'stsane,

akin of — ; he'iilkyutts'a'nn,

rigJit— (;^ right opposite hand);

k'utfa'ne, scar on —; I'at'i'q-

tsana, to scratch —; H. G.

—kyane; k'uk'uskya'ne, skin

of hands ; lia'itlkutkyane,

right —; k'oqskya'na, to cut

off—; alHskyana'la, blood on—

;

owe'gyatlkya'ne, back of —

;

pak"'allkya'nu, pahn of—; G.
Hiiinaqskya'ne, fingers; k-'e'-

kEtgya'ne, ring,

to ?iang over rope, v. n., L. ka'q'uit.

V. a., N. k e'Hoa ; k'e'us, wash

line (^^ place of hanging); k*'e-

Hustal, woman hanging wash

(—usta, up).

one's self, L. mo'kuaqot (moq,

to tie (?); —aqa, down),

to hang on to nail, L. te'kuitl ; N.
lek'uqsia'e, something hanging

down from mouth,

to make happen, N. k'oe'gyilisa.

happy, H. aikyek Ela' (see Good),

hard, L. p'e'isa.
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harelda glacialis, H. a'anak'.

harpoon for salmon, L ale'winoq,

k-atlaya (k-atla'yo (?) ), H. ts'-

a'kyEtn.

double point of —, H. kqpa
= notc7i point.

shaft of—, H. nia'siull.

sealing harpoon, N. miisto.

hat, L. N. ilEtE'mtl (

—

emiII, head

cover), H. k a'it ; N. gye'k amtl,

chief's hat (—gye, chief); yiq-

u'mtl, head mask (= dancing

head cover); H. U'E'kyimtl,

wooden hat for war.

to 7iate (see Envy), N. tle'selasue,

the hated one ; ha'inakyalaso,

the hated one ; lie'nakyala, to

hate, to slander (?).

hau-hau, H. ha'ok'hfiok-.

to hate, N. aqno'kuate, he has it;

—nuk, hating; Metla'lanuk,

having east wind; KoaHiland'-

kune, having iimoke= who always

gives away smoke.

head, L. Qums. H. G. liaiHle ; H.

—kea ; k'uskea, skin of head ;

ll'oqk-ea'le, head is sick ; tak'-

kea'la, head cover; k-'a'tsoa-

k ea, crown of —/ tso'skea,

dried head.

to cut off head, L. k a'n'it ; L.

N. ka'gyik*, head cut off; N.

qaue'k', head cut off.

head ring of cedar bark, Tl. k"age-

inaMa tla'koq, H. tl'a'koeioa

(—eioa, forehead) ; N. Yiquma'-

lakilak', made to uxe head dress.

head presser, H. qape'ina (qap'e,

cradle; —GiOa., foreluad).

head, top of a thing, N. o'qtle.

of river, N. ogyeqtoe

of land, cape, N. o'kuitEme ;

O'kuitEmalis, — on beach.

to hear, H. lia'umetl, k-a'uwalEla
;

k-a'wat'Es, with good power of

hearing.

140. H. PHINTED MARCH 27, 1893,
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Tieart, L. no'k-e, N. na'k'ae, H.

wa'stEma.

heaven, Tl. 16'ua, na'la, A. lEua' ;

N. lE'uagyila, Jieaten maker,

name of the raven,

heavy, H. goio'k'.

heelt L. O'ltlaksi'tse (—sitse, foot),

H. oqtla'tlinoa.

hemlock, L. tlE'nEk-, Tl. koa'q, H.
16'k-oas.

hermaphrodite, H. koa'lk*.

Tierring, L. H. ua'ne; H. waa'ne-

gyila, where herring use to

come.

roe. fresh and dried, H. an'nt.

rake, L. tleia'io

to fiew with axe, L. N. f-o'pa ; so'paio,

axe (—aio, instrument) ; H. k'6'-

koa.

to hide, L. wu'na.

high, L. N. ai'ky'a, H. aiky'e (see

Above),

high water, L. t'E'lEpErne ; H.
iqoe't, it is flood ; iqume', it is

7iigh water,

hill, gently sloping, L. aikniHeu (see

nigh),

to hit, L. k"'a'pa.

to hold by ear, N. ni'sa.

Jiole, L. ko'qsoala, N. gua'qoe ; H.
gua'p, torn, no piece missing ;

lopla', a piece missing (see

Emp'y).

hoof. L. ts'dqtsoqsi'ise (

—

sil8e,foot;

distributive), H. kskiii^'tl.

hook, L. k-'e'tni6, tlii'k'aio, H. kfi'-

llaio, aka.

horn, H. wullE'm.

house, L. N. Tl. gyo'k ; N. gyigyo'-

qiBC, large house; gyoqsi'wuc,

house at mouth of river ; gyoq'-

Knqe, house on edge ; pyoqtEme,

tillage site; gyogyOkonuilKin-

Ala, houses on both sides; H.
gok'; Q> gyiVkuila, to make —;
gy uqlliH, house at mouth ofriver;

gyuQstais, houi^e is in water;

gyok, also : winter village.

house with many slips, Tl. tso'ya-

yiik-.

Tl. —tsEius, o.natSE'ins, large

Jiouse.

on piles, N. ky'a'k'is =ifounded

in water.

housefellow. G. wa'oill.

inside of— , house floor, —ill ;

N. ts'ai'ilEla, to run into house;

td'wiil, to jump —; d'o'quiila,

to look — ; wa'wakuliila, to

hark— / k"eiyeqsta'lill, carry-

ing in mouth in house ; mo'tsiil,

chief's wife = keeping fromfloor
blankets; ku'mnelaliil, clean

house; lE'k-oiil, fire —; han-

i'tl, kettle on floor ; d'o'k-oitlila,

to look into —/ 16'pitl, empty—

;

laai'ila, to carry into—; laai'tl,

to enter ; G. g'oa'itl, to sit in—

/

wa'oitl. house mute.

humming bird, H. koa'kumta.

hundred, Ot. skyoQ bEgua'num =
five men.

hungry, N. L. po'sk-a ; posk'anlotl,

1 am — to you ; H. Q. po'es

(—es, inside of man); N. pawe'-

tsit, one whom the hungry askfor

food.

to hunt deer, H. k fi'k'araela (see

Deer).

to hurt one's foot, L. ift'lelkoa.

hunting box for canoe, N. o'tsaqs

(— qs. in canoe).

husband, L. H. tla'wuoEin.

I, N. H. G. no'gua ; N. yin.

ice, L. N. H. G. tl'oq.

ladi'in, N. bil'k'iim, O. bBgua'nuin
(=r men).

of inland, N. Lft'qolis, N. H.

A'tlasiiniu (A'lla, inland).
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infant, N. wi'sa, G. qabq (see Cra-

dle).

inland, N. a'tla ; atla'leuoq, inland

people = wolves.

inside, N. otsa, otso' ; la'tsut, gyi'-

Isot, to put pit object i'ito a box ;

llE'nqtsut, to put long object iato

a box ; Hi'lqtsut, to put blanket,

shirt into a box ; kapa'tltsut, to

put round thing into a box;

aqtsu't, to put anything into a

box; kya'iso, it is in box, HI
closed; kyctso'mo, kya'iaqlle-

mo, it is in box, lid opened

;

hapa'mtso, hair in armpits;

ts'iHtsa'la, headache; Tl. gya'-

qtsoa, to enter; H. o'tsoa, in-

side; gye'lsot, to put into; tuQ-

tsoa, to jump into; lou'nitsoa,

empty inside; la'isoa, to enter ;

ha'mtsoa, hair in armpit.

a second thing innde a larger

one, N. he'l'o ; hel'utsa'ls, a

small house in a larger one ; he'-

I'utso, a small lake in a larger one.

of mouth, N. awetlqa'oe.

of salmon, birds, N. awitse'.

of man, H. owa'qte, N. —is

;

se'ilis, snake in belly ; H. —is ;

lope's, hungry {= inside empty).

corner, N. 6'ne.

instep, H. wrgyatlsi'tse = back of

foot.

instrument, N. H. —aio.

interstices ofJingers, H. owaqts'Esa'-

wa.

inventor (see Councilor), N. kue'q'-

euoq ; Kuekuaqa'oe, great —

.

to invite, N. a'etsesta, to invite all

around to feast ; k'o'stitses, to

invite guests arriving in canoes

to land.

inland, L. N. makya'la, distr. maa'-

mkyala ; me'mkumlis, islands

opposite village ; H. tl'ekya'e.

at low water peninsula, H. weq-

tlai's.

J.

jaw, lower, H. wunkeuqte (= edge

of mouth).

joint. H. aqak"'E'in.

blue jay, L. ku'ckuc, H. koa'elEqs.

joint, H. kqta {notch{t) ).

juice of berries, L. saa'k*, H. k-oe-

le's.

tojump, L. N. tu'q'uit ; N. tu'qwulp,

to jump upon ground ; to'witl,

— into house ; tu'qstrt, — into

water; tuqtla'la, — into fire;

H. tQiia'lut, — towards; tqlla'-

lis, — into fire; iqu'neqaut,

— along; iq'oa'qa, — down;
tQ'o'illsoa, — out of ; tqsi'oa,

— through; tqso'steoa, — up;
iQsta, — into water; tqtsoa,

— into; G. iQui't; tqtla'lis,

— into fire ; tqsta, into water.

(salmon), G. I'a'lema.

K.

to keep on, to continue, N. ia'la.

kelp, L. papokoa'nim, H. wa'wate.

kettle, N. hani'll, — on floor ; ha'-

nHtlala, — on fire (—Hllala,

fire); H. G. gy'antlalo'latse

(—atse, receptacle).

wooden, L. k"'o'latse (—atse,

receptacle), H. ky'etla'tl, G.

kyeba'lse.

to kick, L. koa'c'lt; H. k'a'naqElt,

— with toes; tse'qoit, — with

heels,

killed, N. ky'e'lagyuk'.

to kill, H Elq, tliitlala', N. halqa
;

halai'o, means of killing ; halq-

siua'lis, killing on land at mouth

of river ; ha'lq'ainoq, murderer;

ha'lqagyilak', jnade to kill;

halq'ibo'e, killing underneath,

killer whale, L. N. Tl. ma'q'enoq

(= knowing to pursue secretly),

A. ha'lqaaiuoq. H. G. ha'lq*-
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enoq (^= murderer); H. ha'lq'-

aino'QUilak'oe, killer kettle

;

h&'lq'&i\ah',pairited killer whale,

kindly, N. e'ikyala (= good noise ;

see Happy) ; k'ek'ak-a'lis, a

dance sail to mean : every one

kind to him.

knife for cleaning skins, L. ky'au-

wai'6, H. k'auwai'5.

fish kiAfe, H. k-qtsEm.

pocketknife, H. qtai'6, Q. k"et-

kta.

large, L. gy'a'qola, G. ts'u'tla.

of Jiawinalatl, k''a'ntlai6.

stone knife, H. nEbai'6.

knot on tree, N. k*o'k-oa ; kdk'oq-

p'e'kye, — on lower part of tree

{=^ knot on shinbone ; —p'e'kye,

shinhone).

to know (see To hear), L. k"'a'tlam,

N. k-a'la ; k'Ti'lamoil, 7ie — it

;

k"a'lak-olits, the world knows;

H. k*'a6'lln6'gua, I know it.

-. I do not know, H. Ho'ta.

knowing everytiling on earth (see

Story), nu'qnemis (see Wise.

Name of the animals in myths),

knuckle, H. 6k"oia'.

L.

labret, H. k'a'tqtala (—qln, mouth).

lake, L. tsa'lati, H. g'a'us.

lame, H. d'E'mkoa.

lance, N. wi'ilpa (—pa, point).

land, N. —gyas, —lis, —gyilis, H.
wa'q'uis.

to land, L. H. Ift'gyilis (=: to go to

land). It. a'lloslt'H quft'k'un,

the canoe lands.

language (see To speak), H. k''6in-

HsiiiakyaMA, while man's lan-

guage (noise); O. awi'kyala,

Oyit'amat language = correct

noise.

large, L. N. wa'lufl ; wA'laiihi. ^i;

give fifty blankets to each in pot-

latch {= to make large), &wb'-

gyoq, large house ; Tl. o'mas ;

omatsE'ras, large house; G.

ao'Qias , H. k*'e'kyas, k-'aie'-

kyas (= really large, much);

k-'etsoa', large water; k*'eH-

lla'li, large fire; N. k-'e'qtlala,

large fire ; k**aHtlalatse, place

of great fire ; (k''e'kyena, many
on drifting log).

large, N.—tse; gyo'ktse, large house;

gyig.\ o'qlse, distr. large houses;

Qua'Quaku'natsc, large canoes ;

K. K'd'titsc, large one pointing

to earth.

last, "EL. wala'qtle (—qile, hind) (see

Daughter).

to laugh, H. da'ilila; datltsK'm,

laughter ; G. tla'lla.

Haunch canoe, li. wiqstEn Qaqufi'-

kun.

lazy. N. L. k-'a'msa ; L. k-'a'msEti,

lam —; K. K''a'msiHtle, — on

top ; H. kvsk'as.

to lead hamats'a around after Tsd'-

ek'a, N. wii'leka.

leaf, L. paa'k"
;

paa'kMnis, maple

(= leaf tree); H. meme'eqUao,

G. qa'k'um.

to learn, N. g a'golla
; g agotl&'-

numa, J come to learn (see To

hear).

to leave, L. pS'o.

left, L. k-KinqotltPslna (—tsfina,

hand), H. kKinEqa'ol ; kKinE-

qa'otlnn, Uft side of body (—na,

body); G. adzgyut (—gyut, op-

posite).

leg below knee, N. 6'p'ekyc, —p'G-

kye ; k-'6k"oqp'ekye. swelling

on shinbone; H. k-'o'spegya,

ire'tl'egya.

above knee, L. oiiutsa'qsto

(—nuts, side ; —q-*\o, bottom),

H. asa'notsEqile (—nois, side;
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—qtle. Mad), —tamo ; koak"-

ta'maluk, having splint in leg ;

k'uk'usqta'mo, skin of legs above

knee; G. kyukqota'moa. knee,

legging, H. le'tElqts'oa ; G. dzudzu-

qtsi'tsa, dancing— (mnsa,, foot),

let us not! N. koii'laHits.

lid of box, N. kok-etaya'no, gyi'-

SEqsfal.

to lie down, L. kiili'tl (—itl, in house);

H. ka'lkuill, lying person,

to lie down to sleep, H. la'Hstaill

(—itl, in houne).

to lie on back, L. netle'tso, N. d'e'-

kyatla ; D'eikya'la, lying on

back on sea; d'e'iHtlala, lying

on back in fire,

to tell a lie, N. tle'lkoala, H. ke'-

ik'us.

light, N. na'k'ula ; na'qnaikya, day

by day {1); Naqoaaisllao'k'oa.

making the earth always lighted ;

Na'qaaikyim, making light

;

naqnaais, earth being always

lighted ; na'k'oatlaio, means of

giving light; Na'qnaikyimgyi'-

lak', made light maker,

to light fire, L. H. iKkue'la.

light {not heavy), H. k'us.

lightning, L. tlEiie'quit, G. Qu'lt-

quta (see Fire),

lips, H. sali'qte (—qte, mouth),

liquid, L. ia'qa,

to listen, N. H. ka'watEla, G. k-a'-

tEla (seo To hear),

liver, H. tl'Egye's.

to load canoe, L. lua'wa, N. mo'qsEla

(—qs,i/i canoe), H.la'qsut (— ut,

V. a.), G. wa'mEqsut; wa'mo-

tltut, to unload (—oiU, out of

canoe ; —ut. v a.),

to lock. It. ja'kEint.

locked, L. koe'Ukient.

log, N. I'Ena'e (?);H. ya'k-oe, drift-

wood; p'uqoai, a log always

drifting on same place.

long, L. N. gyi'lta ; N. gyilta'la,

— river ; gyilte'itl, — house;

gyi'lsgyiltEtn, longheaded peo-

ple ; H. G. gyilt.

m^outh of long shape, N. Is'e'k*-

atla.

in composition with numerals,

N. H. G. —tsq.

long ago, L. H. k-aiu'ilutl ; H. k*ai-

u'tlutl'ats, in reference to invis-

ible of-jects.

to look, L. N. H. G. do'quit ; N.

doi'ok-ala, — among; do'-

quitla, — into house; doqtsas-

taitlEla, he was —ing into house;

doqsEmaintlak, / — after; H.
doqoqtla'la; — back (—qtla,

hind;—la, c.);d6k-oitli!a, — in-

to house ; dok'oaqala, — down ;

doqsistala, — all around; doq-

803tewala, — up ; G. duindu'k--

qk*a, — among.

vp, L. eikyak'E'mHit (= to

make face up), G. na'tEla.

down, L. pEnk'E'mHit (= to

make face down).

along, H. koe'k'a (—k"a, reach-

ing towards).

loon, H. ba'tla.

to lose, H. tekojo't.

loud, N. ha'sEla (see Council), H.

ia'ky'ek-la {= bad noise).

louse, L. ken, H. ga'ina.

to louse, L. k"'u'lla.

low, H. DE'qwas.

low voice, N. ao'lak'ula ; ao'lak*-

oakawaso, the one speaking with

lowest voice (—k"awa, extreme;

—so, participle).

low, the lowest house of a row along

river, N. gua'pe.

low water, L. ky'a'ts'aias, H. ll'o'-

palis.

lungs, H. Qu'ua.

lynx, K. wa'lasHE (= large tooth)

(—SHE, tooth).



Boas.] 62 INov. 18,

M.

made of— , N. —tsEs ; I'e'sumtsEs,

made of stone.

to make, N. H. —gyila ; N. o'raa-

gyila, to make chieftainess

;

lie'iligyilik'ala, always wanting

to cure (lieitl— , right); \\a'num-

gyila, denth; ha'mgyila, tofeed;

lE'wagyila, heaven maker;
ha'lqagyilak', made a murderer;

K'oe'gyilak', made a whale;

T'e'sumgyilak', made stone;

k'oe'gyilisa, to make something

happen; —ila ; tE'msila, to beat

time; H. a'mgyila, to cook;

—guila; go'guila, to make house;

•viVgxxWd.'^', painted eagle ; —ila
;

halq'ailak ', painted killer whale;

lle'Huila, to make mat; Q. gyu'-

guila, to make house.

to make fire with fire drill, H. SEla'.

man {homo), N. H. bEgua'nuni ; N.
\iKg'\x'9,man in woods; baql a'k',

eating human flesh ; baqbaku'l-

all, always eating human flesh;

Baqbakiuilanusi'wae, always

eating human flesh at mouth of

river; bEgya'sit, widower ; ba'-

guala, to talk (man); ba'bakum,

youth; H. bEgua'numkyaso, a

real man; bgua'la, to talk (man);

bgope's, a talker.

man (tir), H. O. we'sEm; Bilqulfi' s

Me '8Em, a Bilqula man.
—— enoq, N. ltlq»'Enlae'noq, who

knows to cut vp.

many (see Much, Qreat, Large), N.
k-'e'iiEtn ; k'e'kyea, eating

much; k'ak 'e'ky'ein, I try to

tat much; k'ayE'nkui, many in

hand; k'aai'tu, many in htm;
k''e'ky<}na, many on a log of

driftwood; k-'al'uq, precious;

H. k'ui'nKm; k'aiiitla'la,

much fire; kykie'l, many things

adrift; k*e'kyal», large.

maple, L. paa'k'mis (= leaf tree).

married, H. ha'isk',

martin, L. N. tlE'k-Ek-, Tl. tla'k'ik-,

H. niE'stlk-an.

martin blanket, N. tlE'k oqsEui, H.
ma'masllkoil.

mask, L. N. H. yi'qamtl (yiq—

,

dance; —amtl, head cover); H.
ha'lqamtl, killer whale mask
(ba'lqa, to kill); Hi-i'uae, sm,all

wolf's mask for Tldkoala, worn

on head (—iuae, forehead);

nau'alak" (general termfor danc-

ing implements).

mast, L iau'apEk-, H. 3'^ai'uaspek-,

G. yu'p'iq (wind pole).

mat of bleached cedar bark, N. gyi'-

tsus.

diagonal, L. N. G. lle'we, H.
tle'oa ; tle'Huila, to make mat.

diagonal with black stripes, N.
tsa'lsaeuq.

for salmon, N. yipelo'.

of bulrushes, N. kule'e.

strands parallel to rim, N. tsS'-

kuitl.

me, N. g^a'qEn.

meat, L. Elts.

medicine, L. piitii'E, H. e'qsa.

to mend, N. hai'atlila (:= to make

right); Hai'allilakas, mending

woman.

to meet, N. kyi'ink-a (—k"a, reach-

ing towards), H. ba'ko.

to melt, ice melts, L. j a'qella tloq.

menses, H. e'qenta.

middle, N. i a'k'aualis ; na'k'olleua,

the — one; na'k-elta, — on

water; na'k'otlcoisEu 8 na'la,

middle of sky; nako'yuille,

— in something on sea ; L. na-

ke'kiu, midnight; DEk iiMa,

noon; N. gyu'iuo, (he middle one;

gyu'iuli«, middle one of all;

o'yuc, I fie middle one in canoe;

uoloyucgyllip, fool in middle of

canoe on world.
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midnight, L. nak'e'kie (see Middle),

H. k"'a'ikya, G. k-'a'sk'amlya

(k*'a'8tisa, noon),

mild, N. iantlEme'll, made — {in,

song),

milt, H. tl'E'lgyim.

miak {Putorius vison), L. N. mEtsa',

Tl. H. ko'na, G. kuna'q ; N.
Khch, in tales (probably bor-

rowed from the Coast Saliah

ka'iq); N. K. Tl. name in

myths : tle'sElagyila, sun maker,

to miss, L. t e'k'oa.

monster in sea, L. ia'kHim (= cause

of evil), H. ia'kiiis (= evil in

sea),

moon, L. mu'k'ola, A. H. no'si, G.

gyidzo'a ; A. in myths Kye'16-

yak'ame = the first one.

morning, L. na'n'it (= light), H.
wi'oil, k'oa'k'aai'la, G. na'q-

k-oa.

mortar, H. aiEkoa'tse (—atse, recep-

tacle),

mosquito, H. k'a'eqa.

mother, L. N. abE'mp, H. G. abo'iik,

if. L. at (said by children), H.
ma'ma (said by children),

motion, N. H. —nakula ; N. ma'na-

kula, to swim (=fish motion);

K''6mEna'kula, getting rich;

H. leina'kula, to go toward;

llana'kula, bark breaker;

k'okEna'kula, axe (see To hew);

k eina'kula, to go straight ahead.

to go far off moving, kui'sEtla

(see Far),

mountain, L. nl'kye (borrowedfrom
Nootka (?) ), A. k-ok-s, H.
g'o'guis, G. wawe's.

with snow on top, H. nask'Ein-

a'la (na'e, snow; —sk-Eui,

round thing).

goat, L. mE'lqtlo, H. G.
ts'ak*; ts'a'k-gyila, where

many —

.

mountain kid, H. memE'ntl.

blanket, L. N. pElpElaskE'ni,

H. ts'atsaqka'utl.

tallow, N. ia'sEk'.

mouse. N. L. gyigya'tsk*, A. tsa'mi,

H. askya'nek'qs (female).

mouth, L. N. A. H. G. sums ; N.

—qste, tl'e'tsEqste, skin of —
(a'oaqste, mouth); akaqstalis,

with open mouth on beach (ak*—

,

open mouth) ;
pE'nkyutaqsie,

chin (= below opposite mouih);

te'kuqsta, carrying in mouth

;

na'laqstala, carrying day in

mouth; k'amquaqstalis, feath-

ers in mouth on beach; lia'paq-

steya, beard; ekyul'eqsten,

palate (= abttve oppodte mouth);

H. —qtae ; ba'pqiae, mus-

tache ; tilqta'la, a cod; hasq-

ta'la, council; saliqte, lips;

k'atqta'la, labret ; po'qlae,

aeiophagus ; qtlqla'e, pipe stem ;

tl'oqta'la, sick at— ; agya'qtala,

to scold.

oprnmouth, N. ak*— ; a'kell, — in

house; ak"aqstalis, with open

mouth on beach.

inside of mouth, L. N. —ellqa'oe ;

N. U'elseilqa'oc, skin — ; wa'-

pellaqo'ya, saliva; H. tl'oqoe-

tlaqauaMa, sick —

.

mouth of river, N. a'siwe ; —siwae ;

LanH&i'wae, canoe at — ; gyo'q-

si'wae, house at — ; tliQsi'wae,

clover root at— ; tsatsupatsi' wae,

river mouth dammed up; ha'lq-

siualis, killing on land at mouth

of river ; H. K-'onmsIwa, Eu-

ropean (rich at mouth of river);

Or. wasia's ; gyuQtlis, house

at — ; N. kwa'k emalla, /ac»/Jgr

mouth of river; kwa'kyutis,

shorter one of two points at

mouth of river (compare: gua—

,

north ; guape, the lower one on
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river; —kVut, oppoiite; —is,

land),

to put into mouth, N. k"'a'sEla;

woqsEm k''a'sEla, — from both

sides,

mouthfull of water, N. hama'la (see

To eat),

to mote, change home, N. k'o'stis.

to move head tchile dancing, N. qua'-

neka ;
gye'sEla (in songs.)

to move wildly, to boil (water), N.

p'o'ieqola.

murderer, N. kue'qagyila {^killing

with club) ; ky'e'lakj-'eaoq.

muskrat, kyila'k'.

N.

nail of finger, L. N. G. ts'E'mts'Em,

H. ts'Emts'K'mk-ame.

name, N. tle'qk'am ; tle'k-ala, to—
;

tlailik-ela'lalt, every one —s

him ; a'nkoaqtlas? what is your

— ? tIek-atE'ntlas Na'nlse, my
name it 2ia'ntse.

nape, L. a'wape, H. koa'kHkKne.

narrow, L. aniS'piioq I'e'iiila, iiar-

row (small) road.

navel, L. k'EtElok-oilse, H.po'k-lse,

O. pE'tsdzc.

near, L. H. nEqoaMa.

nearly, ha'lsEla — ; ha'lsEla'min

we'tsKUi, / was nearly not in

time.

neck, L. k*'6'k-'6n ; N. oqllaa'toe,

posterior part ; oqa'oc ; —qaoe,

anterior part; H. k"'uk''6'ne ;

—q&oa ; pctsKq&'oa, wind pipe ;

k"'6t»a<ift'oa, collar bone; k''6-

k'o<ia'ua, Adam's apple ; ll'ak'-

qa'tm, neekring of bark; tlo'-

qouqOola, — in sick ; — skyeiia,

— posterior part ; llo'qoaHkye-

nft'la, — is sick.

neekring of lla'matt'a, Tl. tla'k'ak',

A. k'A'lamoil.

needle, L. k-'Ena'io, H. k-oa'qpa

(—pii, point).

for macerating bark, A. H.

tl'akoa'ne.

nephew, L. N. tlole', H. tlo'El.

nest of bird, H. siwa'lse (—atse, rc-

ceptncU) ; k'Elqaila't^e.

net (various kinds), A. tlakim, qa'-

ulEiii, N. gyigy'e'tlEiii, H.
yik'qk-, k"'okHoayai'6.

nettles, N. ts'E'ntsEnqtlEm.

new, L. a'lltsEm.

7iews, N. is'e'llwala (see FamouK).

to nibble, L. k-'eni'ttsao.

7iiece, L. N. llole'k'as.

night, L. ka'null, H. rekk, G. g a'-

nutl ; L. nEk'e'kie, mididght.

nine, N. H. G. muwo's.

nineteen, G. mouasgi'u.

ninety, G. mdpEnkyask-'a'popEna.

no [i, wi, ky'e], N. wi, not; ky'e,

ky'e'us, no, none; wi'lok", none

(obsolete) ; wi'Eink' 'asEla'soqtis,

with what he was not satisfied ;

wi'k'as, wi'k*'asKla, not to have

enough; wi'utl, not to get what

one wants; wc'kyae, not quite

full (—kyae, top of box) ; wi'-

tsEm, not in time ; wlo'sukuila,

making that there is no time to

escape ; ia'qsum, bad; H. ky'e,

no; iakH, bad; G. we'ilimas,

weak.

it is not right, N. o'tsatla.

noise, N. H. —ala ; N. ba'quyala,

summer song (ba'qus, time when

no ts'etsa'ek'a is field) ; ta'e'-

k'ala, ts'etsa'eka song; k"oe'-

k'oaqala, raven's voice ; ha'sEln,

loud ; kua'kunqs'ala, council ;

haiia'ti'ala, batun ; sa'ollala,

noise offalling objects ; tlcana'la,

noine of falling to pieces; qw'-

nl'ala, to snore ; (lE'iiqKla, to

sing ; H. lliisa'la, bad tempered ;

tie'qala, to beat time; hai'lala,
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to scold; ke'q'ala, noise of saw ;

G. Gue'tala, Tsimshian lan-

guage ; H. —koala; N. iso'-

k'oala, noise of dancing apron ;

ao'lak'ula, low voice ; gyo'qg} o-

k'oala, noise of breaking ; H.
aikn'ek'ula, good noise; G.
Heiltsa'koala, Heiltsuk lan-

guage ; N. H. G. —kyala ; N.

he'ikyala, noise ; kumletikyala,

noise; ts'e'koikyala, voice of

gull; ha'inakyalaso, hated ; "H..

k"'omnsIuakyala, wJdte man's

language; ky'e'kyala, wooden

trumpet; G. awi'kyala, correct

language.

noise, N. H. ku'nqula ; N. Ku'm-
kuinleqa'tse, name of rocks near

Ft. Rupert= noise place ; H.
kunqlu'lis, noise place.

noon, L. nEkil'la, H. k''a'ek-ea, G.

k*'a'8lisa.

Nootka Sound tribe, N. Tse'qtlis'atq.

north, N. gua'u, gua'tse ;
guae'uoq,

northern tribe ; H. atl'E'l.

north wind, Tl. qaio'tl, A. yuya'la-

uok*.

nose, L. iii'nts'as, H. Hmak, G.

Huma'q, N. —itlpe ; L. kwa'-

willpe, perforation of septum ;

N. ll'e'tsitlpe, skin of — ; H.
—illpa ; u'itlpa, bill; tloqoetl-

pe'le, nose is sick ; tlE'nk"oitlpa,

point of — ; k-oa'k*oiilpa, per-

foration of septum.

nose ornament, Tl. kyu'kuis.

upper part of nose, H. owaka'ois.

nostril, H. ui'uls'as (see Nose).

not, N. ky'e, G. ky'u.

notch, N. kaq ; k-aqaqtla', tcith two

points ; H. k'aqde, notch of ar-

row.

novice in forest, N. gyi'egyila

(=zmaking chief) ; d'e'k-£matla;

tse'tlEla, — after his return

from the forest.
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obsidian (?), Tl. tsk'uls.

ocean, N. H. tl'a'sak- ; tlaske'noq,

people of— ; tla'tlasik'oala, those

on — ; L. a'owekH, foam (?).

oesophagus, H. po'qtae (see Mouth).

often, N. —pEs ; dok-ula'psEntlak*,

I see him— ; ts'Eqk''a'pESEn, 1

am — sick; —Elk-; ts'Eqk'-

E'lEk-En, I am — sick (see Ex-

pert).

oil, L. k'Elf, H. tle'na.

olac?ien, N. H. Ua'qun ; H. tsa'quila,

where — is always dried; N.
ts'E'mt'Ek-, half dry; wi'ol'En.

old man, N. k''u'liak', L. Do'mas ;

N. NomasE'nqelis, the oldest on

earth (—Enq, edge)\'B.. no'maB.

old woman, L. N. H. llEkua'ne.

old, L. k-e'ioil.

old (^inanimate objects), N. k'a'tla

(see Long ago).

O'mamis, name of a place.

on,(\) — lo?ig object, N. G. o'kyena
;

N. k'c'kyena, many on log ; G.

goa'kyena, to sit on long object.

(2) — flat object, N. o'tsue ;

ka'sEltsue, to walk — ; goa'-

tsaoas, settee ; H. 6'tsoa; totsoa',

to walk over plank ; goa'isoa,

to sit on plank ; goa'tsSitl, to sit

on bed in house; G. k a'ltsoa,

to walk on plank.

(3) — round object, N. ok'une.

(4) — a pile {on surface),

H. —llala ; dla'qolailEla, to

stand on planks ; goa'latlEla, to

sit on planks.

once, L. nE'mp'aua.

one, N. DEiuo'k'; NEmo'kuis, the

only one ; NEmo'kyustalis, the

only one who came up out of

ground ; . H. mEn ; G. uoq ;

misk Ein, one round object;

mitsq, — long object ; mE'n-
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Eqtla, — cup ; mEntsq, twenty

{one man).

one another, N. G. —ap ; N. mak--

a'p, to throw — ; G. alqa'p, to

kill —

.

one eyed, H. k'oa'qsto.

only, N. o'ma.

open. N. ak-— ; ak-sta'la, open box;

ak a'tla, open mouth; a'k'etl,

open mouth in house; aqstu't,

to open.

opposite, N. —kyut ; nEqkyu'tis, the

one — outside; nEqkyu'ta, —
rocky place (—a, stone) ; nEq-

kyu'iitl, — in house ; kwakyu'-

tis, the sh&rter one of two points

at mouth of river ; L. pE'nkyu-

taqste, chin (= below opposite

mouth) ; e'kyut'eqsleu, palate

(= above opposite mouth) ; hei-

tlkyuttsana, right Jiand (=right

oppoiite hand) ; K''6mkyu'tis,

rich one opposite on land ; H.
—kot ; hai'llkotlna, rightsideof

body ; hai'llkotkyane, right

hand; G. —kyut, adzkyut,

left side.

orator, G. ha'tlEqtEqs.

ornament of ear, H. mo'koato,

distr. nm'mkoato (— ato, ear

;

mok, — tied (?) ).

otJier side of, L. N. apsut, —sul

;

k-oi'sut, /orr other side.

otter, L. Tl. qu'mti, H. k'u'la ; G.

kullsk'e'qta ; H. ky'a'ma, —
young.

overhanging, N. tia'k-'anuk.

our, N. Bins.

outside, N. H. —us, is ; N. bKg'u's,

man in forest; aq'a'Ikus, blood

on ground outside ; H. tI6'k"'u8,

country bare of plants ; N. H.
— Uh, kIs ; N. tu'qwnlH, to

jump uponground outside ; kui'-

llttU, tofall — ; d'lipK'ls, to flood

ground; L. lA'wilH, outside;

tsEqtsEtkoa'ls, swamp ; H. d'6-

k'olisEla, to look out of house;

k'usE'ls, wolf.

out of, L. N.—otlt ; 16'otlto, to go out

of canoe; k'o'qotltsut, to take off

blanket; H. — dtltsoa ; tQo'tltsoa,

to jump — ; so'lUsot, to take out

of box ; gyaq'otltsoa, to come—

.

outside of house, H. G. —aqse
;

ts'oa'qse, heraldic column; go-

a'qse, to sit — ; G. goa'qse, to

sit — ; ky'a'taqsut, to paint—

.

outside of whole body, N. o'gwitae.

outstretched legs, N. ile'is {^:r::^Cormo-

rant Island).

over, N. —tlane ; k-a'tsellane, to

walk over log ; G. —tina ; k-a'-

tlna, to walk over log.

owl, H. tHlHni.

paddle, L. siwa'id, H. g'au'ma.

to paddle, L. N. se'quit ; N. lie'-

uiEnatlEu se'qoa, / altcays —
;

H. g'au'sa.

pain ceases, N. 6'mat'et.

to paint, L. ky'a'ta ; kyTi'taio, brush,

pencil; H. ky'a'ta; ky'a't'e-

noq, painter; ky'a'taqsut, to

paint outside of house; ky'a'tl-

sEint, to— outside of house ; ky'-

a'tgyot, — inside of box.

paint, xchitcforface, L. kuK'q.

red for face, L. kums, H.
gums.

blackforface, H. ts'ulsKllEmk.

palate, L. c'kyuteqslcu (-- above op.

posite mouth).

palm of hand, H. pak 'atlkya'iu-

(—kyanG, hand).

panther, L. inami's, K. bKtc', H.
tiAtl'ai'a, G. mayu's.

parents of twins, N. ylkwi'tl.

part of, N. —klla.
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participle, N. —so ; —sue, the one,

who —

.

passim, —k' ; k-'a'mgyik', bit-

ten; hamaa'k*, eaten.

parting of Jiair of woman, L. kii'e'-

Hita ; H. k-'aqtpa'ls.

pirtridge, L. k'uku'm.

to pass by, to go past, N. la'k'a (la—

,

to go ; —k'a, reaching toward);

is'c'k'oe, passage.

passage where travelers meet, N.

kyi'mkit.

past, N. —teis; Qua'kunateis, broken

canoe ; H. —otlte
;
gyil'oko'lle,

broken canoe.

P'a'tsis, name of place.

to pay, L. ko'na.

to peel off cedar hark. L. A. si'nga.

peUis bone, H. kwa'kolEqtle (—qtle,

hind).

pencil, L. ky'a'taio (= painting

instrument).

penis, N. oqsak'a'oe ; moqsak-a'oe,

with tied —

.

people, L. ba'k'um, H. bEgua'num
;

N. —enoq ; Tlask-'e'noq, peo-

ple of ocean; ma'q'enoq, pur-

suing secretly ; H. ha'lq'enoq,

murderer; H. —ilq, K-o'k'aitq,

Witle'tq.

perfect, real, N. aowi'la, rough sea ;

G. awi'kyala, correct language.

perforation, N. H. koa— ; L. koa's-

koane, — of ear ; koa'witlpe,

— of nose (—itlpe, nose); H.
koa'koathoa,— of ears (—athoa,

ear); koa'koitlpa, — of nose.

pestle, H. niEkoa'io.

pillow, L. k'e'i'nutl, H. k"ai'noll.

pine, L. qa'qumis (—mis, tree), A.
sT'iiHit.

pipe, L. H. wa'q'atse (= smoke re-

ceptacle), G. k'a'k-patse (k"ak--

pa, smoke).

pipe stem, L. tla'noe, H. qllqta'e

(—qta'e, mouth).

to pity, N. waialimtEntla'soq, I —
him; wa'iatigyilak', not pity-

ing any one.

place, N. —lis; iua'lis, wliere always

wind.

N. —us, as. —las ; k-e'us,

wash line (drying place); kn'ti'-

tokwas, grassy — ; k o'lsElas,

where always feasts are given ;

sakwa's, cutting place ; gy'6'16-

tas, porpoise place ; goa'tsaoas,

settee {sitting on place); H. 1e-

gui'las, fire — ; alaea's, grave-

yard ; G. tl'e'las, store (selling

place); ku'l'ilas, bed (sleeping

-)•

N. —at ; ts'e'kuat, egg island.

H. —eles ; tleae'les, store.

H. —a'se, t^'ea'se ; lianea'se

s gy'iloa, place of canoes in

woods; gy'iloaaia'se,

—

of canoes

on beach.

H. — enoq ; koe'saenoq, wTure

always snow; iolaenoq, where

always wind.

where always something Jiappens,

— tEins, N. koa'iastEms, whtre

always whales ; gyu'qlEms, vil-

lage site; kui'lastEms, feasting

place; lia'k'oqtEms, fighting

place ; G. —tEma ; gyu'qtEnia,

village site.

to plait a braid, L. k''a'sk*Elqtle,

H. k-'a'tla.

platform of canoes, H. ha'wanakk'.

of house, L. pa'eitl, H. ciisaua-

i'tl (—ill, in house).

to play, N. a'mtla ; hama'tUila,

women —

.

point, —pa ; N. wl'tlpa, lance

;

Ts'i'lkyEmpa, feathers on top ;

nio'meqpa, white headed ; gua'-

pe, lowest house on river; ma'qpe,

end y awi'tlpe, — of land ; ope,

point ; ma'tilpe, point of Ma'-

tagyila; aiiipa, sharp— ; le'iHpa,
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dull (= bad point) ; k-'o'm-

pigyilis, richest in land ; gy5'-

k'opasila, house at point; e'i-

gyispalis, sand point; H. koo'ni-

paut, to break off— ; tlE'nk-oill-

pa, point of nose ; ba'mlEmpa,
— of arrow ; goa'pa, to sit on—

;

sE'uisEmspa, Sisiutl (=^ mouth

at both ends); G. ssi'apa, sharp;

paspE'luQpa, dull.

poison, J!f.yKSi'\&gyi\a{insong^=mak-

ing people die), A. H. au'qsole.

pole, —pEk*; N. iau'apEk-, mast

(= wind pole); sEiitle'pEk-,

flag stuff; ts'e'qpEk-, dancing

pole; moqpEk", heraldic column

{;= tie pole, — to which blankets

are tied); ba'mspEk-, hamats'a

pole; H. yai'uaspEk', mast

(= wind pole).

polefor roasting salmon, H. tl'o'm-

sano.

of tent, H. tl'a'qsEm.

poor, N. wa'natle.

porcupine, N. me'Hite, H. nut, G.

nula'k'arae (= greatest fool).

porpoise, N. gy'o'lol ; gy'o'lotas,

— place ; H. tl'a'tlEla, G. gyi'-

lill.

post of house, L. tlam, H. ts'o'witl

(—ill, in house).

carted, H. te'iiitsoe'U.

potato, L. kas.

potlatch, L. N. ia'koa ; iu'k-ola,

what is gicen in— ; Haaqk'ola'-

tlEmeka, woman always giving

away presents in potlatch ; liii'q-

k olatl, always distributing

blankets; p'asa', to distribute

blankets ; p'afla'gyila, to make

potlatch ; p'e'p'fiyala, to prom-

ise to distribute blankets; nul'qoa

(^n iongt), to give ten blankets to

each gutst ; mA'qoagyila, to give

afeast during which ten blankets

are given each guest; mft'qolu-

gyilis, maqsista'lisa, to gice ten

blankets to each person of all

tribes of the world ; tla'qolelem,

to give feast during wfiich twenty

blajtkets are given to the opposite

gens; wa'lasila (= to make
great), to givefeast during which

fifty blankets are given to guests ;

la'qt'ut, to give a feast to the

opposite gens ; la'qt'otpEs, one

who always — ; ma'le {obsolete),

to distribute blankets ; hauia'la-

gyilatl, always distributing blan-

kets ; ania'qut, to give away
copperplates or other objects, a

pile of objects; araa'qulatl, al

ways giving —; H. ia'Ha, pot-

latch; tloola'qa, — dance; tli-

E'nq, time of — ; Tl. k ultla'-

qalus, potlatch.

potlach, notice to friends that a pot-

latch will be given, N. tlc'lala,

H. tlea'la.

invitation to potlatch, L. N.
tle'la, H. tle'lla.

powder, L. Is'o'laio.

to praise, N. a'miaqa ; a'uiiaqet, the

one praised ; H. k-antsaiuiqala'-

soe, God (= our praised one) ;

N. tsElo'k'a (see Famous).

precious, N. k''ai'uq.

topretend, N. —bulla; bama'bullEn,

/ — to eat ; me'qabullEn, I —
to sleep.

pretty, N. aikya'oe (= good Jore-

head); G. aikii s bEgua'num, a

— man.

puffin, "EL. owl'tlpa (—itlpa, nose).

to pull, L. kii'i'iniiiit.

to pull canoe into water, L. wi'quit,

H. lluqsta'ui (—sta, water;—ut,

V. a.).

to pull outfrom among, N. UKq'ak*-

a'la (—ak"a, among).

to pull out hair, L. k'ula' ; k'uhii'6,

tongs.
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pupil of eye, L. ts'a'ls'olik*, H.
ba'koanEmstoa {:=manin eye),

purpose, N. he'numa ; —numa

;

k'ak'otla'numa, Icome to learn,

to pursue, L. ka'k'enit.

secretly, N. ma'qa ; mS'q'enoq,

killer whale (= knowing to —).

pus, L. tl'op.

to push canoe into water, H. tlqsta'ut

(—sta, water).

to pus7i canoe ashore, H. tlqsiali'sa,

tlqsia'ut.

to put, N. muqtsa'la, — round thing

into box (muq—, round thing;

—tsa, into ; —la, v.); muqwi'l-

SEla, — round thing outside on

flrrownd/sEH'a tits' ut, ky'als^a'la,

— long thing into box ; lEq'a'tl-

tsut, to — blanket into box ; H.
gyetsoa'la, something long that

has been — into box.

to put on blanket, N. k-'6qtsa'la, H.

ko'liu'it.

hook into water, L. ts'E'qstEiit.

Q.

Qd'eqaes, name of tribe.

Qd'isla, name of tribe.

Qo'eas, N. name of extinct tribe.

quail, Tl. kui'lkau.

quartz, A. N. qu'ela.

quick, L. lia'nakue, H. halakyelak's;

lia'lakEla, to work — ; he'nala,

to walk —; i'Ha, fast,

quiet, N. tEnu'lk'oatla, oraatalla'la.

quilt, H. niakaia'.

quiver, H. ha'nllEinatse (== arrow

receptacle),

quotalive, N. —lawe.

R.

raccoon, L. Tl. N. H ina'yus ; Nnq-

nemis name, mayusosla'luyilak';

A. kue'kqt.

rafters, L. pu'qbala, H. owau'tlt'a

{running from ridge to side

?/?«??«), kaiiaa'us {running length-

wise, horizontally over the last

named).

rain, L. H. G. iu'koa; H. iukue'noq,

rainy country; iukoaila, it is

raining.

rainbow, L. aai'Htlala, H. miHsa'k'.

to raise, L. tla'a'it.

herring rake, L. tletai'6.

rapids, L. ts'a'la.

rattle, L. N. Tl. H. ia'tEti ; N. kua'-

qatED, tlokoala rattle.

raven, L. N. k-oa'wina ; k'oe'k-ua-

qala, raven's cry ; H. go'e, O,

ga'aq ; N. \q'\9.\)&\\9,, flying from

one end of world to the other

;

lE'wagyila, heaven maker.

to reach towards, N. H. —k"a; N.
la'k-a, to go past ; k'oa'ka, to

surpass ; kyi'mka, to meet ; H.

koe'k-a, to look along ; tsE'k'a,

to throw toward; tsEk'a'nut,

to throw at —

.

to reach, N. k-'o'lis, reaching to

earth.

real, N. H. —kyas ; N. gyilEtnkyas,

really feared; he'meskyas,

real chief; bEgua'numkyaso,
— man; ku'nquakyaso, what a

thunder! H. k-'e'kj'as, large.

receptacle, L. N. H. G. —atse ; L.

N. wa'qatse, pipe; mEoa'tse,

drum; na'k'atse, bucket ; is'Ep-

a'tse, small diah ; N. a'watBe,

foam place ; k'o'latse, wooden

kettle ; H. ba'ntlEmatse, quiver;

slwa'lse, nest; k''ElqaiIa'tso,

nest; da'dok-ola'tse, armpits;

te'qalse, bladder; kH'e'patse,

large blanket basket; tEngua'tse,

grease bux; kii'ElqsEina'lse,

w?iite — blanket box; okwala'tse,

woman's working box; mEna''tse,

drum; ts'spa'tse, dish; gy 'antla
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lo'tatse, ketlle ; G. k-a'k-patse,

pipe; gyeba'tse, wooden kettle;

gy'aHtlalo'tatse, kettle.

to recover one' 8 property, N. e'toqa.

red, L. N. H. tla'k'oa ; L. tla'k-oa-

tae'kii, evening sky; lla'qsEin,

red blanket; H. tla'oqsto, —
blanket ; tla'k'oeioa, red cedar-

bark head ring (— eioa, /ore-

7i€ad) ; tiakqa'oa, red cedar-bark

neck ring (—qaoa, ntek); lla''-

k-6tas, alder; G. tla'qsto, red

blanket; L. N. A. tla'k-oa,

copper.

relatives, L. tla'la, L. N. natlEm-

•wiwut.

L. N. H. —smp ; gagE'nip,

grandfather ; nEgu'mp, father-

in-law ; L. N. apE'nip, mother;

omp, father ; gy'imp, sister-in-

law; H. 'Au'cap, father; qllEmp,

uncle ; G. —ap ; gaga'p, grand-

father ; &pf, father.

refuse, H. —aoa ; hamasa'oa, rest of

food; k'ok'oaka'oa, chips (=
refuse of chopping) ; kekeqa'oa,

sawdust;—qtlee (hindpart (?))

;

ha'mts'aqtle'e, rest of food.

to return, L. e'lsecta ; N. k-antlo-

gyiaqa'la, wlien I return (old

form); k'antlogyiaqe'Ueto (new

form).

to take revenge, L. k-'ese'lo.

rib, L. N. kE'lEin, H. hii'kya

(_kya, backCl)).

rich, N. k"'a'yaiiiala ; k'o'matlan,

lam — ; K''6'mpigyili8, richest

on earth; K''6'mkyu'ti3, the

riehtr one opposite; K''6njk*'-

ba\\i\\\'V.yi, richest of all; K'6-
mo'k'oa, rich; K''6inEna'kulH,

getting rich; K"'6'm6yuC', rich

one in middle ; H. K-'umiisiwa,

European {rich at mouth of

river (?) ).

right, N. he'tilala, itU^; bii'ilkyut.

right side ; lieilkyutlEnutlEme,

right side of face ; heitla'lit, to

arrangebed; he'iligyila, to cure,

to mend; lieili'gya, sharnan

;

H. ha'itlkot, right side ; baile'-

tlatl, to cure; liailu'kya, sha-

man; G. ha'itlkyut, right side ;

hailikyala, shaman.

right, it is not right, N. 5'tsatla.

rim, N. H. oe'sta (see Around).

hollow rim of lid of box, N. lia'-

lek'.

to rise, L. laq ai'kyeta ko'anila,

smoke rises (= goes up); knaq-

pa'lla it, river — ; N. la'lusela'-

gyilis, sun rises ; A. toatusEla'-

gyilis, sun rises (see Down
river)

.

river, N. H. wa, G. wap (=^ water).

road, L. I'e'Hila ; G. k'a'lliowa, to

walk on —

.

to roast salmon, H. tl'o'pa ; L. tl'o'-

puk', roasted salmon.

robin, N. Tl. H. ku'llEin.

to rock cradle, L. te'kula.

rock, N. —a ; wi'nak'oa, rocky

place (see Stone).

roe (unlaid), L. H. d'E'lgyim (H.

k-'u'tE(?)).

(laid), H. d'apo'k.

salmon roe, L. ke'ni, H. kai'nc.

to roll up a thing, N. le'k-oa, L.

kii'i'lHSEmt (to wind a ball of

string).

roof. It. too'k".

roof boards, H. ha' was.

roots, N. L. tl'o'pikn, H. tl'o'kum.

edible, li, mo'l'aqslen, (lu'tEin

(:--mot>'n, Qatloltq), ts'a'kyus
;

tliqsi'm, clover root; A. Qo'kuui,

Indian rice; I'o'qsots.

rope of seaweed, H. sil'nap'at.

rope, L. ts'tt'eqan, H. isTi'i'tj.

large, heavy. N. ta'tuwiciotl.

of cedar bark, L. mo'koanoc.

H. milk'.
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rope of skin, H. k'oMse (see Skin).

of spruce roots, L. tl'o'pikH,

H. tl'o'kura (see Root).

of cedar twigs, L. tlE'nakya.

rough sea, N. p'o'lek'ola'mas, mak-
ing sea rough; auwi'la ; auwi-

lakyitlanuk, having rough weath-

er and sea ; H. lla'qola.

to speak with rough voice, N. tla'la-

wulak'ula.

round, L. ki'lHSEm, H. lo'qsEm ;

lo'qsEmitl, round thing onfloor;

N. muk'ola, moon (== round

thing put down); pa'k'aqtlemo,

round thing is in box.

• outside of round tiling, —kara,

—k*Em,—8Em;L.pEnk-E'mHit,

to look down (pEn—, down

;

—k-Ern, outside of round thing,

face; —iiit, v.)', eikyak'E'raiiit,

to lookup; N. o'sqEme, outside of

round object ; mamosk-aniEE'n-

koa, carrying four round ones ;

AiHtsumsk'amlitl, covered with

haliotis in house; lO'sEinuit, to

uncoverface ; kua'kuqsEm, bis-

cuit; H. nask'Ema'la, moun-
tain with snow on top; ta'k'umt,

to cover face ; tra'skam, front

of box; 6'sk'ame, outside of

round thing; ts'e'koisk'Em,

wash bowl; goa'sk'amils, to sit

outside on round thing ; tl'o'q-

SEmla, mountain bare of plants;

qau'sEmt, to wash canoe; alnsi-

ma'la, blood on a round thing.

to run, N. ts'ae'tlEla, — into house ;

H. gy'eqsesta'la, — around

(—ista, around); gy'e'qoalut,

— towards.

river, N. tsina'la, H. tse'iiEla.

sacred object, N. k-a'mina.

sad, L. tsiqe'la na'k'oc (=heart is

sick).

sail, L. ia'oapEm, H. yai'uastEm
;

yai'uatsk, — hoisted; G. yai'-

wadzEm {from: wind).

saliva, L. wa'petlaqo'ya (= water in

mouth) .

salmon, H. G. niea' ; H. mii'agyila,

where alicays salmon; "EL. G.

mame'a, to catch— ; H. mame'-

asilas, where always houses on

beach for catching salmon; N.

nia'wa, salmon trap.

dog salmon, L. k'oa'qnis ; H.
goS'qanis.

spring salmon, L. sa'ts'Em, H.
liai'sEn, G. k aps.

cohoes salmon, Tl. tsawu'n, G.

tsu'ED.

sockeye salmon, N. nietli'k'.

sp? Tl. lianu'u ; sp ? A. tlo-

qo'lamis,

humpback salmon, N. G. ky'-

a'pe.

hooknose salmon, H. was, G.

Huma'q'i.

to catch salmon, L. wa'yala.

salmon, split, L. t'a'lEk*.

dried, L. ky'o'loq, H. qam'a's.

roe, dried. H. k'akuk.

salmon berry bunh, L. k'ta'llmis

(—mis, tree),

salt, L. tEmsH ; tE'mp'a, salt taste

(—p'a, taste),

sand, N. eiky'es (=good beacli); ei-

gyispalis (see Sea), sand point

on beach; G. aigyitsui's.

satisfied, N. niE'utlee, H. pa'nk'la

(see Stout),

to save, N. na'la.

saw, H. keqsc} ai'6 ; keq'a'Ia, noise

of— ; kekeqa'oa, sawdust,

to say, N. nekHsewe'tikn, they —
to me.

scalp, H. kunuqlle'e.

scar, L. koa — ; k'oate'oae, — on

forefiead; k'o&tsa.'ne,— on hand;

k'oalE'miga, — on cheek.
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to scold, H. agya'qtala (—qta,

moutJi).

to scratcJi, L. tla'qa, t'al'i'qtsanak

(—tsana, hand),

sea, L. H. tEmsq, G. dEmqs (?), L.

ao'waky {foam (?) ).

in sea, —is; N. tsa'ek'is, secret

in water ; k"'a'aiis, crab; H.

ia'kHis, monster — ; k'a'lkun-

Isis, body on bottom of sea.

on sea, N. —lie ; nako'yuitle,

middle of something on sea.

sea egg, large, L. lUEse'k*, H. ts'E-

kui'lse.

small, L. Tl. H. a'mtEtn.

sell, L. N. me'kuat, ditr. nie'em-

koat ; uieme'koatk', eating —

;

A. H. G. sfigii'm.

young, L. kHE'miasto, H. wu-

le'q.

sealion, L. N. G. tle'qen, H. raau'-

akya ; mau'akyaulEM, sealion

island.

young, H. k'ta.

seamonster, H. lia'nak'atse (= canoe

receptacle),

sea otter, N. H. k-'a'sa ; N. k-'a'sas-

qEtn, — blanket; H. k-'akS'-

sotl, — blanket ; G. a'ngusta.

young, H. tsi'sa.

$fa snail (holothuria), Tl. H. a'las.

sea weed, dried, H. tlk"'ast.

to search among, H. le'll'ak'a

(—ak"a, among),

secret, N. ta'c'k-a.

to see, N. du'k'oala ; d'o'qtsas, seer

{shaman seeing soul of dying

person); G. do'k'ula ; H d'6'-

k-lft.

self torture ceremonial, N. hawl-

nft'tl.

to sell, N. la'qoyo, la'qut ; Inqota'iu,

iomething sold.

semUiqnid, L. k'R'iikyn.

to send, H. ia'pa.

Mttu, N. goa'ltoas (= sit in place).

seven, N. a'llibu, G. matlo's ; masE-

mo's, — round objects; mats-

k'o's, — long objects ; matlqtla'-

us, — cups.

seventeen, G. malla'sgiu.

seventy, G. matlpEnkyask-'a'po-

pEua.

to sew. L. k'a'na ; k-'a'naio, thread;

H. g'a'na ; g'anama'las, thread.

shadow, L. gyagu'mas.

shaft of double headed harpoon, H.
ma'siutl.

to shake, v. a., L. ia'wiHelill, qoa'-

yusEla.N. k'ua'yakulaC—akula,

motion (?) ) ; na'uatlls, shaking

his greatness (song).

, N. —nila, —Hula; ya'iawinila,

ya'winila, shaking himself {Jiost

at tsetsd'ek'a).

shaman, N. Tl. pnqa'Ia, L. N. nau'-

alak*, he'ilikya (only w7ien con-

juring disease = mender), H.
tsa'eka, haile'kya, G. baili-

gyila.

shame, H. ma'nts'a.

shark. H. k-oa'k'oina.

sharp, L. a'inpa (= good point), G.

ssi'Hpa.

to sharpen, L. t'e'n'it.

sheets, L. wa'taio, H. k*'6'k*oegya

(— C'gya, back).

shellfish, H. kyaoc'k'ain.

shinbone, N. —p'ckye. 6'p'ekye ;

k''ok"oqp'e'kyo, knot on lower

part of tree (see Leg below knee).

sJdrt, L. k''E8Enfi''e.

shoe, L. t'O'paio, H. kG'naq.

to shoot, L. hfi'nUill, G. ha'ntla ;

hu'iitlRm, arrow gun.

shore, farfrom — , L. tla'ilasatl (see

Ocean).

to go close to shore, L. la'gyilis

(= to go landward).

short, N. tsK'kua : tsKkua'la. short

river: is'ii'isakuila, to shorten

life ; L. tsEkuE'qst, a — man ;
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tsu'qpilu, short (—pitu, small);

H. ts'Ek'
;
qa'pHo, a — man;

N. nEma'lis, sliort lived.

shoulder, L. tla'sllale, H. G. 6'quina.

shoulder-blade, L. pa'lols, H. tla'k'-

otEn.

to show one's teeth, L. Hi's'it.

to shred cedar hark. A. tsqa.

a shrew, H. tlHSEla'k"s (ks, woman).

to shut door, L. kii'E'minit.

«2i<'A:,N. L. ts'e'iiila;t8'e'Hilana'k"oe,

heart sick = sad; ts'ena'tola,

ear is — ; ts'iHtsala, headache

{= sick inside); ts'E'qkan he-

menatlama, / am continually

sick; ts'Eqk-'E'lkED, ts'Eqk^'a'-

pESEn, / am often sick ; H.
tl'oqoa'la ; tl'oqoatoa'la, ear

is — ; troqneiraqauaMe, mouth
inside — ; tl'oqk'ea'le, head —

;

tl'oqoetlpe'le, nose — ; tl'oqo-

ma'le, face — ; tl'oqstoa'le,

eye — ; tl'oqoaqa'ola, throat —

;

tl'oqoaskyena^la, neck near

nape— ; \\' dq<iioii'\aj'orehead—

;

lloqoaqtlali'.-Ela, inside belly—

;

tloqoapo'ala, on chest— ; tloqo-

ala'so, in chest — ; tl'oqta'la,

mouth — ; tl'oqoana'la, all

over — ; tloqoa'la s gyi'lEm,

tongue — ; G. ia'kii.

sick eye, N. g'ogurae'k'Eno.

side of a thing. 6'nutse ; a'llanutse,

one behind the other ; H. asa'-

notsEqtle, leg above knee (side of

hind part).

N. onutlEniala ; heilkyollKnu-

llEme, right side of face ; gua'-

nullEme, sitting at side of —

;

gyogyokonutlEinala, house on

each side of— ; gyo'gykonutlEm-

ala, something .

side of a flat thing = edge, H.
onaqe'.

sinew, L. H. ad'E'm.

to King for pleasure, L. sa'lala, H.
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ne'noya, G. lia'na ; lia'nqto'a,

— while walking.

to sing to dance, N. dE'nqEla, L.

k'E'mtEn (?).

singing master, N. na'k'at, da'k'ola,

H. lia'Hts'as, distr. haia'Hts'as ;

the three asnstants of singing master,

N. giia'nullEme (= sitting at

side),

to sink angle, Ij. ts'E'qstEntak'e'taio.

river sinks, L. kyo'lla.

Sintlae, N. ancestor of a gens ; sin-

tle'k am, face of— ; sintle'pEk",

flagstaff,

sinus of hair, H, tsi'kyE.

St'siutl, Jabulous double-headed

snake, N. H. si'siull, H. sE'm-

sEmspa (= mouth at each end),

sister calls sister, L.N. nEme'mak'as

(—k'a8, woman), H. mEnu'-

ynk's (—k"s, woman),

sister, elder, L. N. H. G. no'la.

younger, L. N. H. G. ts'a'ya.

brother calls sister, L. N. H. G. wa'-

k"oa.

sinter- in law, N. H. gy'imp.

to sit. N. H. G. goa— ; N. goa'qsala,

— in canoe; goa'goagyiliti, — in

middle of house ; goa'oe, — in

corner of house ; goa'goagilelas,

sitting down in houiie without

back support; goa'tsaoas, settee;

goa'nutlEme, sitting alongside;

H. goa'tsaitl, — on bed; goa'-

sk'amitl, — inside a thing;

goagoa'k'ill, — on top of; goa'-

Isoa, — on flat thing ; goa'latla,

to sit on planks; g( a'lallEla, sit-

ting down on chair, on planks ;

goa'qtoa, — on top, point of a

thing; goa'pa, — on point,

front end ; goala', — on stone ;

goa'gyena, — on long thing;

goau'ioa, — on point of a thing;

goa'qtlae, — on hind end; go-

a'qtis, — on beach; goa'sk'am-
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ils, — on round tiling outside ;

goa'luqtleas, — on roof; goa'qs,

— in canoe; goa'HtEma, settee ;

goa'qse, — outside of house ; G.

goa'itl, — in house; goa'qtoa,

— on top of, onpoint; goa'kyena,

— on long object; goa'sk'am

s t'e'sEm, — on stone; goa'itlo-

wa, — under cover.

six, G. k-'Ello'q ; k**Etla'8k*Em, —
round ones; k"'Etla'tsq, — long

ones ; k*'Etla'iqtla, — cups.

sixteen, G. k-'a'tlagiu.

sixty, G. k'atlapEak-'a'popEna.

skales, H. gau'm.

skillful boatbuilder, H. a'tl'Eskio.

skin, L. N. tl'es ; tl'e'siape, — of

upper part of arm ; tl'e'tsepoe,

— of chest ; tl'e'tsEqtle, — of

crown of head ; tre'sEme, — of

face; tre'tsillpe, — of note

;

tl'esi'ue, — of forehead ; tl'e'-

tsane, — ofhand; tl'elsetlqa'oe,

— of inside of mouth ; tl'e'tsEq-

8te, — of mouth; H. k'u'lsE ;

k'uk'uskya'ne, — of hands

;

k'utsEine'kye, — of back; k'u's-

me, — offace; k'utsikyatlkya'-

ne, — of back ofhand ; k'uk'ut-

sea'pe, — of upper part of arms;

k'uk'usqta'rao, — of legs above

knee; k'utsepo'a, — of chest;

k'uk'utsi'tsa, — of feet; N.

k'uta'otl, skinblanket ; G. tl'es.

of heels, H. amea'tltsilsc.

to skin, L. sa'p'a.

skull, L. qa'uik-.

skunk, H. iu'qp'ala (= bad smtll).

sky, N. 16'ua, nft'la ; nena'lanuk,

changing {luiving) weather ; H.

Iewu'.

$lab» of wood setoed to Jiand of hawin-

atl, N. Bu'quitRin.

slave, L. N. k'ft'kyu, H. k'ii'ko,

O. k''a'ii6 ; N. k'iik-aku'mia'-

llHta, making slaves all around.

slave, a whole tribe enslaved, N. e'iatl-

Ela (in song),

to sleep, L. N. me'q'it; meqabu'tlEn,

Ipretend to — ; ky'e'sEn me'q'-

eqsta, I do not want to —; H.
gy'a'tla; gy'atle'qste, wanting

to — ; G. ku'l'itl ; ku'l'ilas, bed.

sling, Tl. yE'nkn'aio.

slow, L. oya ; H. G. we'nala (= not

fast), to walk — ; aua'kya, to

work—

,

small, N. L. ama'E ; ama'Enqe,

smallest (= edge of small);

ama'pito, small; amamemEue'q,
small things (—uiBneq, small

distr.).

«., —plto ; N. tsuqpito, short;

gyokpitu, — house.

distr., —ruEneq ; N. gyokniE-

neq,— houses; QuakunauiEne'q,

— boats.

smallest, —Enqe (= edge); ama'-

Enqe, smallest; ts'etseqk'E'nqe,

— dancers.

smallpox, N. tlEma'e (:= boil), ia'-

knim (cause of evil).

to smell, L. me'sEla ; N. ainp'ala,

good — ; H. aiep'ala is wc'sum,

good smelling man; ia'Hp'ala,

skunk (=: bad smell) ; ua'qp'ala,

— of smoke; G. uu'mkata.

smoke, L. N. koaiil'la ; Kuaiiiland'-

kume, tcho Jias most smoke (i.e.,

always giving feasts); H. ua'-

qEla ; ua'qpis, smoker; ua'qp'-

ala, smell of — ; uaqoaqtoa,

smoking in walking; uacjoaq-

a'qtis, smoking on beach; uaq-

a'lse, pipe; G. k"ak"pa, to smoke;

kak'paqloa, — in walking;

kakpalsc, pipe.

hole, L. qsatla, H. waqa'wa.

smooth ; N. k'e'tsis, — beach; ke'-

tsitl, — house floor.

snail, L. k'oft'ts'Kk", H. k'oa'Uis.

snake, L. N. bcVUIkui ; se'ilis, — in
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belly ; H. si'tlEoi, G. k'a'kEl-

k"oa.

to sneeze, L. asm'sit.

to snore, L. qE'nt'ala.

to snow, L. H. G. k'ue'sa ; H. k'ue'-

sainoq.zcAere it is always snowing,

snow {on ground), L. G. ne'e, H.

na'e ; nask'Etna'la, mountain

with snow on top.

soft, L. lElk-.

sole of foot, H. t'e'pEin.

solemn, N. beku'm ; Be'bekumllsila,

making solemn in house,

something in eye, N. gyi3to'e.

son (see Child), H. hau'ltse, only—

;

wala'qtle. youngest — (—qtle,

hind); no'lak'ame, eldest —

;

g'au'ioa, second —

.

chief's eldest son, N. tleo'lE-

k'anie.

son-in-law, L. nEgu'mp.

song, N. ts'e'k-ala, winter song

(=Tset8a'ek"a, n.o*«e) ; baquya-

la, summer song (= Ba'qus

noise); k"'a'mtEin ; tsa'qalla,

— in quick m,easure.

soring, N. k*'ana'lla.

sorcery (see To bewitch),

soul, N. bEgua'e, bEq'una'e (bEg—

,

man),

sour, N. ta'k-a, H. ts'e'qp'a (—p'a,

taste),

span, L. patl, H. op'E'nkn.

spark, L. anope'q'it, H. pe'gyak'ala.

spark spirits, N. tuEuakitl,

to emit sparks, L. llE'msa.

sparrowhawk, H. t'i'Htegus.

to speak, male, N. ba'guala, H. G.

bgua'la (= man's noise); bgo'-

pES, good speaker.

, female, N. G. ka'kyala, H.
k'kyala (= woman's noise);

k'kyape's, good speaker.

N. ia'k-'antal ; ia'k*'egyatlEla,

to deliver oration; ia'k*'anlenoq,

orator.

to speak with rough voice, N. tla'Ia-

wulak-ula.

good of one, N. ai'np'aqsla

(aiH, good; —p'a, taste; —qsta,

mouth {1)); ia'qp'aqsta, to —
had of one.

N. ha'sak'awasue, trying to

speak loud; eiwa'la, to speak

about one's wishes (song).

to spear, L. sekya'.

spider, L. yi'ka. A. H. hauma'qa.

spike (of spruce, etc.), A. kH'a'ina-

mo. H. mame'Em.
to spin, L. me'ta, N. k'smk-a'.

spindle, N. ni'Jp'aqsto.

to spit, L. kui'c'it.

to split, N. kue'q'it, kua'qsant.

wood.N. tlE'mu'it, H. koa'k*—

;

koakta'maluk, splint in thigh.

canoe splits, N. ho'uqoa.

cedar bark, L. pE'q'it, A. pa'sa.

salmon, L. t'a'lek-, H. ky'e'a.

spoon, N. ts'e'qtla, large —; H.
g'otai'o, — made of mountain

goat; ky'a'tsenak*; tsyS'laio,

'large — ; G. hamdsai'o (= eat-

ing instrument).

spring of water, L. ts'E'tHEla.

of year, H. G. wia'gyioa.

to spudder, L. tSEo'quit.

squid, N. t'a'k'oa ; k'ak'o'mis, — in

cfieek; t'a'ekotl, where squids

are eaten ; "EL. tk'oa.

sp. (?), N. ky'i'nut.

squirrel, L. tami'nas, Tl. mal, H.
tsa'mi.

to stand up, N. dla'uis ; dlask-ama'-

tlin, / — facing sea ; dla'witl,

— in house ; dla'qoe, proper

place of each gens in feast ; H.
dlaau's,— outside; AWqp\&\.\v\&,

— on top of a long thing ; dla' -

auwitl, — in house.

to stay at home, N. nEk-a' ; nsk e's,

always — ; Nako'mgyilisila, al-

ways staying in their own country.
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star, L. t'o't'6 ; ama'qemisist'6't'o,

shooting — ; H. t'o'toa, G. Hi-

Hik'Edzo'a.

starfish, L. N. k'atsk*.

steady. L. t'a'aq.

to steal, N. L. gyilo'tla ; L. gyilo'-

tlik-, thief; N. gyilo'lle,— on sea.

steamer, N. he'k'ayala, H. Qu'lteala

(=.fire inside).

to steer, H. tla'laHila ; L. tliH'it,

— canoe, pressing paddle from
canoe; llo'k'umH, — pressing

paddle towards canoe.

stem of canoe, L. a'kyiue.

to step on something, N. t'e'patla.

stepchild, L. k'oao (?), N. wawa.
stepmotJier, H. a'patso.

stern of canoe, L. N. o'qlle ( = hind

part).

stick for spreading salmon, H. Ua'-

qEm.

"stick shoe," N. k*'a'k*anas.

stomach, L. na'k'apoe, H. po'Qums.

stone. It. N. H. G. t'e'sutn ; N. t'e'-

sunitsEs, made of — ; t'e'suin-

gyilak', made —

.

N. H. —a ; N. nEqkyu'ta, oppo-

site rocky place ; kya'k-a, found-

ed on stone; nEmo'k'oa, alone on

rock; wi'uakvia, rocky place;

H. goala', to sit on —

.

to stop a water course, N. tsu'pa

;

Isfttsupatsi'wae, stopped mouth

of river.

store, H. tleae'les {^= buying house);

lle'ilks, storekeeper ; G. tl'e'las,

ire'lgis, storekeeper.

stores of dry salmon, L. huitlcMaio.

story, N. nil 'yam, distr., nu'niin ;

nu'qnumis, name of all (inimult

in myths.

stout, L. pEtitlcMs.

straight, L. N. tiRk'a'la; nRk &'qalH,

slotn measure rhythm (: - straight

down); H. k-fi'iruiktilii, straight

ahead; N. Imyim (»'/iion^).

strait, "EL. wuna't'hus.

strap of basket, L. k"'a'tlin, H
tEna'qotl.

to strike with fist, N. min'i't ; miH-
stek'E'rat, —face ; miH'i'kyent,

— back ; mi'nila, drummer ; H.
meHa'; miHpta'ut, to bend by

striking with fist; G. luiiii'lis,

drummer.

against, N. t'iH'a'tlEla.

H. a'lqa, G. alqa ; alqa'p, —
one another.

with palm, H. tla'sa.

a dog, H. watse'la.

with hammer, H. mokoa' (see

To bend).

strong, L. N. tlo'k'uimis ; tlo'kuni,

cause of strength ; G. tloQ.

sturgeon, Tl. ha'iidk-ois, H. k* Ma'is.

to suck, H. tsa'ina ; Isa'inamis, to

suckle.

sugar, L. e'kyisila.

summer, L. be'ianq, H. G. hai'nq

( — anq, time of).

sun, L. tle'sEla, N. tl'ta, —as deity;

H. G. tle'usioala.

sunrise, N. toatusHlagyilis ; H. lat-

usElagyilis (::= goes down rioer

on earth) ; G. k*'ekyo'ia.

sunset, L. la'pGta, G. la'is.

superlative, L. N. H. G. —k-amc
;

N. i'nak'ame, fastest; gye'-

k'amij, greatest chief; no'lok'E-

mae, greatestfool ; no'lasnKk'E-

niaE, eldest child; iiKmo'koa-

k"amc, all alone on rock; H.
no'lak'amf', eldest child,

supernatural, N. H. tlokoa'la.

to support, N. tla'lEla ( ^= to make
stand) ; Uil'lainin, supporter.

surface of sea, N. H. —tie ; dlas-

k'amil'tlin, / stand facing sea ;

gyilo'lle, to steal on sea ; tlatla-

sik u'llikii, ?iere is a canoe with

Tlatlasik'oala (— kii, present

;

—lie, on sea); H. kuuk'oansE-
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la'k'tle, canoe drifting to and

fro ; ma'tlela, to swim ; G.

haneilwa'paqe, canoe on water.

to surpass, N. k'(a'k."'a.

to swallow, "N.uvJk-oWl&c^bm ; nEk*-

E'k', swallowed ( = eclipse of

sun); H. k-'u'nquit.

swamp, L. tsEqtsEk'oa'ls (—als, out-

side), na'Hila.

sweat, N. ko'sa ; H. k-6'Hpls, sweat-

ing.

to sweep, H. ky'e'tla.

sweet, L. Tl. ainp'a ( = good taste).

sweetheart, L. wii'tela.

when always high swell, H. t'o'qElis.

to swim, N. lua ; L. ma'nakula

( =fish motion); L. tE'msclaio

(?); H. ma'llEla {man, =swim-
ing on surface); mama'lama,

children trying to swim ; H.
k'ola'la (««A), G. k'oa'la (Jish).

tail of quadruped, L. hats'E'qstee

(—qste, bottom), H. ha'ls'iqle

(—qte, bottom); N. nu'naqste,

— of wolf ( = wolf's end).

of bird, H. na'kyaqtlae

(—qtlae, hind).

offish, L. ts'a'sue, H. ts'ane't.

of whale, H. I'ek'aqte' ; wJiite

tailed fox, m6'k''uqt ( = white

tailed); A. kue'qt, raccoon.

to take, N. aq'e't.

tall, L. gyi'llEqst (gyi'la, — long),

H. nou'kila.

tallow, N. k'a'tsek ; H. tl'a'tai, go'-

luk", — of mountain goat,

taste, N. H. —p'a ; G. N. ainp'a,

sweet; L. lE'nip'a, salt; H.
ts'e'qp'a, sour—

.

tear, L. koa'kuistoe ; tse'tiaokula,

to weep,

to tease, N. me'illa.

to tell, L. ne'tlaso ;
— myths, N.

no'sa.

temples, pElnutlEma'e ( = thin side

of face), H. pa'spEle' (see

Ear).

ten, G. k*'a'po ; k"'a'p'usk-Eni, —
round ones ; k''e'putsq, — long

ones; kapo s bEgua'uum, two

hundred.

thick, L. wok,

thief, L. gyil'o'tlik-.

thin, L. pE'lpito ( —pito, small);

ka'llais (person).

things lying about, L. t'a't'its, H.
manie'kyas.

to think, L. gye'gyek*a.

thirsty, L. na'k-'eqst ( = wanting to

drink), H. tso'setlqta ( = dry

mouth), G. tso'sEms, na'k'abu.

thirteen, G. yuduqgi'u.

thirty. Or. yuduQpEnk'a'popEna.

thorn, N. k-'a'kane.

thou, L N. so'wa, yutl ; H. k-qs6,

k-qsoa'eoa ; G. yi'qso.

thread, L. k'a'naio ( :== sewing in-

strument), H. g'a'uEma'las.

three, G. yudu'q
; yudu'QSEm, —

round ones; yudu'tsq, — long

ones.

thrice, N. yu'duqp'ana.

throat, H. k''u'ukoas (see Neck).

through,^.—sioa; iQsi'oa, tojump—

;

laqsi'oa, to go — ; maqso't, to

throw —

.

to throio, N. ma'k'a ; raaka'p, — one

another; mak-'a'io, stick of

shaman for throwing (—ing, in-

strument), ma'mak'a, trying

to — ; maq'e't, to drop; H.
maqsu't, to— through; maqso'-

slut, — up ; maqtla'lisa, — into

fire; ma'k'ak'a, — among;
mak'a'neqant, — along ; ma'-

qautlts'ot, — out of ; ma'qtsot,

— into; mak'a'qot, — down;
Or. nia'Quit. '

into canoe, N. lEkya's ; la'la-

kyutse, throwing every one into

canoe.
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to throw," to throw song out ofcanoe,"

k-'amt'Em5'tltut (k-'a'mtEin,

song ; —otlt, out of canoe ; —ut,

n. a.), {i.e., a singer in the

canoe which goes to a feast greets

the host with a song).

into water, H. Hue'tltaut (man,

animal), ts'aqsla'ut (a stone,

—sta, water).

to throw, H. ts'Ek-anu't, — towards;

ts'aqsiaa'lsa, — ashore; ts'Eqa'-

litlila, — into house.

to throw copper, paddle, board (flat

objects (?) ) into house, N. sEpa-

alitlEla.

thumb, L. N. k'o'ma, H. ko'na, G.

k-auna' ; H, kona'Hsilse, big toe

(—Hsitse, /ooO-

thunder, N. ku'niqua ; ku'nualEla,

noise of— ; ku'iiQuakyaso, what

a — ! G. lu'qllsla.

thunderbird, L. N. KunkunQulI'kja,

N. Is'o'na; ku'n'oas, home of—

.

tide (current), H. ts'a'la.

to tie, N. moq ; mo'qpEk-, heraldic

column (pole to which \_blankets'\

are tied), L. mo'quit ; N. moq-

sak'a'o, with tied penis; G.

muk.

time of, —Enq; L. he'ianq, summer;

tsawu'nq, winter ; H. tliE'nq,

poti.atch ; hai'nq, summer; tsa-

wu'nq, winter ; G. hainq, sum-

mer; tsonq, winter.

to be on lime, N. htj'llts'a (see

Right); wi'ls'a, not on time;

nio'sukuila, making thatthereis

no time to escape.

tired, N. m&'mEntleas, making

him — ; niK'ntrCt, tired of eat-

ing certain things ; H. tlil'laso.

Tlame'latse, N. house in which tsc-

tta'ek'a is held.

tobacco, L. N. H. tlA'uk-.

to-day, L. (loaiiu'liKi, H. f^oa'k'Kla-

ifM{.

toe9, N. k'oa'k'oasitse (sits-e, foot),

H. k'oa'k-oaHsitse (— Hsitse,

foot).

big toe, H. k'ona'Hsitse,

(= thumb of foot).

together, N. k-'ape' ; k"'a'peg"atl

gya'qEn, they will come together

to me; k-'a'peg'awastlis, they

will come together to you.

N. ha'mk'olisEn, Ieat with you.

N. gyinlikyEle, parents with

children.

N. nEma'la, A. we'wauk'ua'si.

to-morrow, L. tlE'nstla, H. tla'ns-

llais.

day after to-morrow, H. tli'nse-

tlats.

tongue, L. H. G. gy'i'lEm.

tongs, for pulling out hair, L k'ulai'6

(r= pulling instrument).

for taking stones out of fire, L.

ts'e'stlala (—tlala, fire); H.

k'oe'sten.

tooth, L. N. H. G. gyigy ; N. gyl'-

gyatlEn, / have —ache; gyi'-

sEqstal, cover of box (= teeth

around (?) ).

—— N. (ouwe), —He ; k'nqne, hav-

ing lost a tooth (= notch tooth) ;

nae'nsHe, with decayed teeth;

lopnepito, you have no teeth

;

H. —Hsia ; tse'tseiisia, having

lost a tooth; le'k-'ensia, having

lost all teeth; ha'pensia, chin

beard (^= hair tooth).

top of—, L.N.H.—qtle; L.mii'kyaq-

llaowe, top of tree; k-'a'nisiqtle,

laty on top; ire'tsEqllc, skin

ofcrown ofhead; H. ga'luqtleas,

to sit down on top of—

,

N. —oqto»\ H. G. —qtoa ; H.

goa'cjloa, to sit on —

.

a pile, N. oky'o ; okuyalia, on

top of a pile on beach ; 6'magya-

lls, highest of all('!); H. —koia,

—kyiua ; tdkoia', to walk over a
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pile of planks ; goau'ioa ; G.

goa'gyioa, to sit on a pile.

top of basket, box, N. —kyae ; wG'-

kyae, not quite full ; H. ky'a't-

gy5t, to paint inside of box.

torch, H. ano.

to touch, N. tlo'pala ; ma'kyapala,

— almost; makyitle'sela, al-

most touching roof.

towards, H. —alut ; tQua'lut, to

jump — ; gy'e'qoalut, to run —

.

town, N. gyok , H. go'kula

trail (see Road), N. la'qso, to walk

on — ; H. to'wi.

trap for fish, N. mo'e ; ma'muqsila,

taking care of— ; G. a'mala.

trap for game, A. kHpaio, la'um.

to travel, N. e'iowa ; se'qoa, — in

canoe; k'une'sta, — about

(—esta, around); K'unesta'la-

gyilis, always traveling about,

tree, L. tla'qllos, A. k-oa'as, H.
lEk'oa' (=fuel) ; koaaiyo'k'ula,

lEk'oa'gyila, country full of

trees.

L. N. —mis; k-'oa'tlmis, sal-

mon berry bush; qa'qumls, pine;

paa'qinis, maple (^ leaf tree);

iaiaqpa'Jamis, fir ; ll'a'qomis,

alder (=: red tree),

to tremble with hands, dancing, L.

qo'leqola.

tribe, N. H. le'lkolatle, N. G. gyo'-

uklot ; H. go'uklot (= village

community),

to troll, H. k-'e'ma, do'koa.

to be troubled, N. iio'tla, tsinaqua'la

(in song),

trousers, L. k*qsis.

trout, L. N. ko'la, Quitla'la, H.
tk-a'ne

; gole'ste, speckled —

.

trumpet, N. ts'e'kokyala, H. ky'e'-

kyala (—kyala, noise).

to try, N. wa'Hsala, let us try ! ha'-

inaa, trying to eat; na'nak-a.

trying to drink ; kwa'na, to try ;

H. ha'mats'a, trying to eat.

Tsetsd'ek'a {winter dance), N. tse-

tsa'ek'a (= the secrets).

house in which— is held, tlame-

a'tse.

host giving —, ye'wiHila

(= shaking himself).

Tsimshian, N. H. Gue'tEla (= north

people); H. Atla'itq, a tribe liv-

ing west of the Qae'qaes ; Mes-
ma'iaiHt, tribe of Metlak'dhtla ;

Gue'tEla, — language.

Tsono'k'oa, a fabulous woman (ts'o'-

na, thunderbird ; —o'k'oa, fe-

male Q)).
turned upside down, H. k'pe'tla

;

k'pe'ila ill, — in house (see 7'o

capsize).

to turn round, L. k'ui'sk'Emn'it

(

—

k-Km, face); mE'ls'it.

tide turns, H. ts'ii'ista (—sta, water).

twelve, G. mutlgi'u.

ticenty, G. mEntsq.

twice, L. nia'llp'aua.

twig, L. ma'mee.

twins, N. tl'a'leatse ( — atse, young).

two, N. mall ; Ma'isEmEuk-olawis,

always carrying two round ones

in each hand; G. raalo'Q

;

ma'SEms, — round ones.

two hundred, G. k apos bEgua'-

nura ( = ten men).

U.

ugly, N. iakya'oe ( = badfore7iead).

uncle, N. k-ule' {addressed), H.
qtlEmp.

to uncover face, L. lo'sEraHit

(—sEra, face), H. t'E'lk-Emtl

(—k'Em, /ace).

under, N. pEu'a
; pEn'a'tse, lower

side; be'benakaua, the lowest;

—abue, underneath; aoa'boe,

underneath; halqabo'e, to kill
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—
; H. oa'poa ; wunka'poa,

bottom, lower side (= edge un-

derneath) ; esa'poa, lower side ;

ma'taput, to fly under ; toa'put,

to walk under cover,

umxpected, N. k-'oe'Hil'a'astl, Jiap-

pening unexpectedly.

to unload canoe, N. mo'tltola ; H.

wa'molllut (— otlt, out of

canoe),

utisteady, L. gyE'lEla.

to untie, N. k-ui'tla ; k-u!'tlaqala,

to untie from trees (,—aqa,

down),

upper part ofriter, N. na'lae ; de'I-

pe, Jiouse highest up river ; ne'-

nelgyas, country highest up

river; ne'ltse, up river,

up, N. —usta ; lagyustu'la, to ascend;

NEmokyustalis, the only one

coming out ofground ; k-'e'HUS-

tal, washerwoman ( = hanging

up); gyalamustala, salmon first

aacending river ; tl'Epuslala, to

ascend mountain ; gya'qusta, to

come up ; tsu'Hustut, to hold up;

wi'kyustoa, not to be able to hold

up against ; k'asustala, to walk

up ; H. G. —osleoa ; la'kosteoa,

to walk up; d'oqsosiewala, to

lookup; tQsdste'oa, to jump up.

to turn upward, H. d'a'lek-eila.

to urinate (male), H. kn'E'lk-oa.

to urinate (female), H. aiii'sa.

urine, H. kuiloqpe'B.

uteless, N. gyokk-'u'laam,

—

house;

H. a'lntla ; a'mtlaBkam, a

Btrumpet.

uwla, H. niE'smBS.

V.

vein, B. haia'spiatoie.

vertebra, H. k'o'lsC (»ee Bone),

village, N. gyOq. H. g6k', O. gyoq ;

N. gyuqiKiiiB, O. gyo'qiBma,

village lite.

virgin, N. ky'ea'la.

to visit, N. e'wak'itq, whom every-

body visits.

volcano, A. tlumqama'qis.

to vomit, L. lia'qo it, N. lio'k'oa;

hauk-ua ! vomit!

W.

waistcoat, k''e'qsawok*.

to walk, N. k-a'sa ; k-a'sEltsue, —
on flat object; k*a'tsellane, —
on log; ka'seqala, — down;

ka'isestala, — around; k-a'-

sustala, — up; k'asEnqE nulla,

— along edge ; k atsnutsEiitala,

— along long object ; k'akasky-

ina'la, — and find ; L. la'ilEQ

ka'sat, / — ; k-ak>a'lagyilis,

walking together ; k-auilanea'la,

to walk meandering; G. k-a'tl-

towa, — on road ; k-a'ldzoa, —
on plants; k'allna, — over

log ; ka'tsistala, — around.

G. lalus, to walk down river;

la'qa, — down; la'kmiwa, —
up.

N. tayukuina'la, — and find;

tayok'oa'lagyilis, walking to-

gether; H. louo'olsa, — along;

loa'pul, — underneath ; A. to'-

quil (N. = war dance).

G. si'q'uit, — up riocr.

on trail, N. Is'c'k'oa.

N. nauqsa'yo, hauq&a'lo, — on

trail; hoqsla'la, — into water

(—3la, water).

H. uaqoaciloa', to smoke walk-

ing ; Q. ha'mstoa, to eat walk-

ing; ha'nqloa, to aing walking ;

k-tt'ki)aql()a, to smoke walking.

sojlly, N. sK'llala.

wall, L. tsa'k-ain ; N. gyok-opa'sila,

— at point; H. gauwi'm.

wanting to, L. N. —cqsl ;
mO'q'cqs-

tsu, 1 want to sleep.
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not obtaining what one wants, N.

wi'utl.

war, N. ho'utlo, to go to — ; H.
ts'e'kyatla.

dance, N. to'q'uit (see To

walk),

warm, N. ts'E'lqna ; ts'E'lquat,

place where it is warm; H. ko'-

qoa, Q. ky'u'qula.

to warm one's back, L. pEiie'kyalitl

(—ekya, back),

warrior, N. winae'noq ; ii'llstalits,

great — (perhaps victorious).

to wash, L. tetek-EinH'it, — face

(—k'Ein, face); la'asta, — body

(= to go into water ; la, to go ;

— sta, water) ; tsE'utSKiik'oa, —
hands; H. ts'o'tsoqma, qau'-

BErat, — face (—sEiii, face) ;

ts'o'qoeta, — body ; muqsta', —
body (—sta, water); ts'o'koa,

— hands ; dei'seta, — with cedar

branches; ky'i'lpa, — clothing.

washbowl, H. ts'c'koisk'Em (—kEui,

round),

watchman, L. k''a'k ala (see To

hear),

water, L. N. wa'p, H. waa'm.

N. H. G. —sta ; N. k-'ola'sta,

water of life; tsuqsia, to jump
into — ; koa'asta, cup ; H.
llqsta'ut, to push canoe into — ;

tQsta, to jumpinto — ; nak'a'm-

sta, cup ( = drink water) ; G.

gyuqsla'is, house in—

.

is, in Sta, N. k^'atsi's, bottom of

sea; na'nis, bear in sea; H.
k'alia'ois, anchorstone.

on water (see Surface).

wave, L. kEle'e ; aquma'lu, breaking

waue; H. gaiiE'inala.

we inclusive, L. N. no'guaniEats,

H. no'guaiits, G. nogua'nis.

we exclusive, N. G. no'guanuq, H.
nogua'ntk'.

weak, G. wc'lliraas (= not strong).

PROC. AMER. PHILOS. SOC. XXXI.

weasel (Piitorious), N. g3egyi'lEm

(^ climber),

weather, N. na'la ; nena'lanuk,

having — (i. e., being able to

charige — ).

to weave basket, L. yi'p'a.

cedar bark mat, Tl. ky'e'ta ;

ky'e'tamill, weaving fi ame ; H.
tle'Huila.

rush mat, L. 6'ta.

wedge, N. tlE'inkyaio, A. tlS'nut.

weir for fishing, N. mo'a, A. ko'lem,

G. raa'meas.

west, H. qa'is ;
qa'eqae, western peo-

ple,

whale, N. H. G. k-'o-i'm ; N. k-oe'-

gyW&k', made a— ;koa'iastEm8,

place of whales.

Tl. t'oto'sk'amis («. p. (?) per-

haps =^ star face in sea),

whetstone, L. t'e'kyaio.

whirlpool, L. k'o't'is (—Is, in sea),

whirlwind, L. lialo'pek'a.

whiskers, N. hapqste'e (= mouth

hair),

to whistle, N. lio'uqoa.

whistle, N. mEtse's, — of hd'mats'a;

ts'e'kokyala, trumpet; A. koa'-

k''6m61aku'la, — of me'itla

;

ky'e'kyala, trumpet ; k'ou, — of

tloola'qa; te'qatsk,

—

oftsa'ek a;

H. iiue'k'oa, — small,

white, L. mEla', H. mo'k'oa, G.

ino'qsto.

white blanket, H. kye'lqsEm.

who is that? A. ak'oiqk'au.

wide, N. le'qo ; le'qois, wide beach,

widow or widower, mourning, N.
aa'msila, G. g'oa'ltlowa (=«tY

ting in house)

.

widow, N. bEky'a'sit (= without

man),

widower, N. k-Eky'a'sit (= without

woman),

wife, N. G. ganE'm ; N. ganE'intl,

future — ; H. g'auE'tn.

140. K. PRINTED APRIL 18, 1893.
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wild, hd'mats'a growing—, N.Qua'sa.

toind, L. ia'la ; ia'oapsEin, sail;

iau'apEk-, mast; H. G. iuj^'la ;

H. iua'lis, place where always

wind; iai'uaspEk*, mast; iai'-

uastEm, sail ; iai'uatsk, hoisted

sail; Q. iai'uatsEin, sail; iu'p'iq,

mast.

north wind, N. t>a'k'oa. H.
tsak'oa'la.

tftnrf^i'pe.H.petsEqa'o (—qao, neck).

wing, H. uia'ilniatEm (see Tofly).

first feathers of—, L. p'E'tlEni.

Jiind feathers of —, L. ts'E'l-

kHim.

winter, L.N. tsawa'nq, H. tsawu'nq,

G. tsonq (—anq, time of).

wise, N. no'k-at ; na'katse, the

great wise one; no'k'amo, born

wise; nand'ak'aua, the wisest

one; H. no'ak-aua, the wisest one.

to wish, N. a'Hula.

wolf, L. a'llanEin (see 7n?07Jd); N.
Nuqnemisname, Nun; Nunk3e'-
qtoe, chiefof— ; Mamalelekala,
ole'kyin, H. k'usE'ls, G. usila',

tl'EsyEgumi'H.

wolverine, N. wa'gigya, na't'bee.

woman, L. tsEta'q.

L. N. kaky— ; N. G. ka'kyala,

woman speaks (= woman's
noise); N. k-aqk-ekya'la, — is

always talking; H. k-ky—

;

k'kyala, woman speaks; k'ky-

apt'a, female talker.

N. —k-as;—k-a; nEme'makas,
sister; k-ok-otsaqsEnuI'lak-a,

Koskimo woman ; hai'uililiik-ns,

mending woman (= female sha-

man); Is'd'tlemak'as, grand-

daughter; ft'taka, pet daughter;

nd'ncnk-as, hear woman; H.
—k h; iiiKiiu'yakB, sister; tliisK-

la'k'Ha, shrew; ts'u'qthcinak-s,

granddaughter; g'auioa'qllck'H,

second daughter; hau'Idsekg,

urdy daughter.

woman, N. H. —aqsEm ; N. Nim-
kea'qsEm, Nimkish woman;
Gua'gulaqsEm, Kwakiutl wo-

man; H. A-ni'wiky'a'qsEm,

Aiciky'e'noq woman; Bi'bilqu-

la'qsEm, Bilqula woman ; ]^'oq' -

k-oeHtenoqa'qsEtn, Koehtenoq

woman; Tlatlasikoa'qsEm, Tla-

tlasik oala woman; Heiltsrok'o-

a'qsEm, Heiltsuk- woman,

N. H. —uk-oa, —6k-oa, —in

names; N. A'nk"oalayu'k"oa,

making it cloudy ; Lalak''aiyu'-

k'oa, made to go ahead of all;

Tsono'koa. thunderbird wo-

man 0) H. Tlalellilayo'k-oa.

womb, H. nia'eotlalse.

wonderful! Tl. N. sa'kyas, aui'la

(= real),

wood on beach, L. k''e'qatl.

dried, A. kyii'p'as.

damp, A. ts'e'mos.

woodpecker, red-winged, L. sa'k'oaln,

Tl. tla'tlanitl, L. Ua'tlante'k-,

H. lla'tlapeku.

icool of mountain goat, L. p'a'lEm
;

piilpEla'sk'Em, blanket of—

,

wool and fine hair, H. kya'lltEina.

word, N. wa'ildEm.

world, N. wrnakuis.

Y.

to yawn, L. ha'nila.

yelUnc, H. te'qa.

yes, H. la'a, G. kyaa'.

yesterday, L. tla'nsutla, H. tla'nlse.

day before yesterday, H. tlfi'-

ntseedEa.

yew tree, Tl. H. llE'mk-a.

you, H. k'aeksoa'ca, G. yii'tiso.

young man, L. N. lia'l)akum, N.
hu'illa.

young of— , N. H. —atsu ; N. inil'-

nmllatst', half breed (= young

of European) ; k-'o'tsalse,

— crab; H. IsaOa'lee, — beaver.
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'The Life Hutory of Certain Moths of the Family Cochliopodidce, with Notes

on their Spines and l^bercles.

By A. 8. Packard, Providence, R. I.

{Read before the American Philosophical Society, Ftbruary S, 1S93.)

I am under special obligations to Miss Emily L. Morton for the eggs of

several species of this family, which gave me the opportunity of rearing

them and thus of observing the freshly hatched larva; of species of three

genera of this most interesting group, none having heretofore been de-

scribed, unless we except a very brief notice in Buckler's Larvas of the

British Butterflies and Moths (iii, 76) of the freshly hatched larva of Ileter-

ogenea usella, as follows: "As well as my strongest lens would show
them to me, these very small specks of creatures were of an ovate, round-

ish figure, dark brown above and pale greenish beneath—in short, minia-

ture representations, apparently, in all respects of the mature larva."

I was very eager to learn whether the freshly hatched larva of any of

this group was born in the form of the fully grown larva, and entirely

without abdominal legs, or whether its body might not be more general-

ized in shape and structure and with the vestiges at least of such legs.

The result appears to be that, the young larvae are, so far as known,
without traces of abdominal legs, and that while those of the more
specialized though primitive genera, as Adoneta and Empretia, are born

with the tubercles already nearly as much specialized as in the full-grown

larva, in the more modified genus Lithacodes {L. fasciola), the body is

much more cylindrical and simpler, and thus more modified than in the

foregoing genera, being without tubercles, but with forked glandular setae.

Another result of great interest is that the shape of the young larva of

Adoneta and also ot Empretia, with their large tubercles bearing three

radiating seta; or bristles, is such as to remind us of the larvae of the

iSaturniidas and to suggest one of two alternatives, viz., (1) either the Coch-

liopodida; have originated from the Saturniidaj or forms allied to them ; or

(3) both the Saturniida; and Cochliopodidse have descended from a common
stem-form, and this perhaps some Notodontian.

At all events the systematic position (and in this connection I may siiy

that the pupal and imaginal characters bear me out) of the group repre-

sented by Limacodes and its allies is very near the Saturniida;, and not lar

from the Notodontians. It would seem as if the oldest, most generalized,

or less modified forms, viz., the original ancestors, were the luberculaled

larva; of Euclea, Adoneta and Empretia, as they are more like the larvae

ot other Bombyces, particularly the Saturniid* and Notodontians. On
the other hand the nearly smooth slug-worms, without hairs or tubercles

when fully grown (such a.s Limacodes and Ilelerogenea), seem to be the

most aberrant and modified, viz., have become the most adapted to the

peculiar mode of larval life emphasized by the term "slug-worm ;
" these
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being caterpillars which have lost by disuse their abdominal legs, the tho-

jacic ones being greatly reduced in size, while by their sluggish disposi-

tion, by their slug-like, slow gliding mode of progression, and by the pecu-

liar coloration of such forms as the larval Heterogenea, which mimics the

red, swollen spots on the leaves of various trees, particularly the oak,

chestnut, wild cherry etc., we have, as the result of gradual modification

brought about by adaptation, perhaps the most strange and bizarre type

of Lepidopterous larva in existence.

Thus, as a result of adrtpiation, probably brought about by a series of

causes unlike those affecting any other caterpillars, we have larvae which,

as in that of L. fasciola and also the larvae of Packardia, are entirely green,

oval in form, and which we have noticed might easily be mistaken for a

fi>ld or bend in a leaf. These smooth bodied, unarmed slug-worms are

protected (1) by their oval shape, the expanded edges of the body appear-

ing to merge into the surface of the leaf; (2) by their sluggish almost im-

perceptible gliding motions ; (8) by their pale pea-green groundcolor, with

faint yellowish or reddish shadings on the more exposed ridges and pro-

jections of the body. These and other wholly green ones may have been

eliminated during the struggle for existence from the earlier, tuberculated

genera by their resemblance to green gulls or swellings on the surfaces of

leaves. That the larvae of Heterogenea, such as 11. flexuosa and //. testacea,

are wonderfully similar to tlie red dipterous or aphidid galls on oak and

other leaves was fiist suggested to us by the late Mr. S. Lowell Elliott,*

and since then we have (requently verified his observations, and been

struck with the wonderful resemblance betw^een tliese larvae and the

small reddish and greenish galls which appear late in summer on the

leaves at the time when the larvae themselves become fully grown. These

forms being thus protected from observation and harm, do not need the

armature of the other group, the tubercles and spines have disappeared

through simple disuse ; while being without poison-bearing spines, they

have also lost by disuse the bright colors and conspicuous spots of the

armed genera. On the other hand, the larvae of Adoueta, Empretia,

Euclea and allied form.«, with their remarkably bright colors and mark-

ings, and poison-bearing tubercles, feed conspicuously, the warning colors

and showy ornamentation repelling the attacks of birds. We arc inclined

to the belief that the armed slug-worms were the earlier, from the proba-

bility that in tlie Coleoplera the earliest and most generalized groups were

ihebtapliylinidte, and the carnivorous Carabidie. and allies, while the later,

most extremely modified forms were the Weevils and Scolytidjc, in which

the larvji' are footless. In the Diptera also it is not improbable that those

fHmllies whh the most perfectly developed larvae, such as the Culicidae

•Compare Ihc rciniirkN ol Mn'roiilton on the inoatilng of the peculiar metlxHl of pro-

KreMloii III lli<! hirviL'orc'ochlloiHHildii'in Trana. Knt. Sor. of I^iuloii, 1N88, 5'Jl, wlurolii ho

iifaltcalhut .Mr. 'I'litv foiild not r<>iiiciiilM-r any ohjvct wlitcli tlie larvie of //. uH'Ua resem-

bled. Mr. I'oiilton reiaarkd thai they " may hokkcmI tlie npiiearance of some kind ol gall

on tb« nurfaoe ot the leal."
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and Tipulidae, were the earliest and most generalized types, while the

Muscida.', with their apodous maggots present the extreme of modification

though not of specialization, and so with other apodous insects and apo-

dous Arthropoda in general.

To return to the Cochliopodidae : the great diflference hetween the tuber-

culated and spinose and the smooth, unarmed genera show that the forms

were more or less plastic, and though all of them are horn without abdom-
inal legs, yet after atrophy had taken place, the larviB of different genera

became exposed to quite different surroundings and stimuli, and responded

to such varied clianges with the result seen in the numerous genera char-

acterizing the eastern regions of North and South America, as well as

Southeastern Asia; Europe only possessing two species, and none being

yet known from the Pacific slope of North and South America.

It will, of course, be a matter of great interest to examine the embryos
of this family in order todetermine how late in embryonic life the abdom-
inal legs disappear, for, undoubtedly, as in the embrj'os of such Lepidnp-

terous larvae as have been examined by embryologists, each segment bears

a pair of temporary embryonic legs. Probablv the legs are represented

by the transversely oval ventral areas or muscular folds on each segment

of the abdominal region in the slug-worms.

As a result of studies with larviE and moths I may add that the genus

Heterogenea is more largely represented in the United St-ites than for-

merly supposed, and the genera Kronea and Toriricidia are with little

doubt synonyms of Heterogenea, the characters which I originally em-
ployed not being of generic value.

The Life History of Empretia stimulea Clemens.

I am indebted to Miss Emily L. Morton, of East Windsor, N. Y., for

the eggs of this interesting form. The larvae hatched July 9 to 12 at

Brunswick, Me., from the eggs sent a few days previous.

Egg.—As usual in the family, an irregular, oval, flattened, scale-like

body, with a very thin edge ; under a half-inch objective the shell is seen

to be thin, transparent, and without any markings. They are laid in an

irregular mass, partly overlapping each other. Length, 1^ to 2 mm.;
breadth, 1 mm.

Freshly Hatched Larva.—Length , 1 .2 mm. The body is broad and high,

about three times as long as high, but much more cylindrical than in the

full-grown larva. The head is pale and the body is pale straw-yellow.

The eyes are black and distinct. The prolhoracic segment is large, some-

what hood like, not bearing any visible tubercles, but with two obsolete

warts, giving rise each to three hairs. The other segments are in this stage

distinctly marked, especially dorsally and ventrally. On each of the

second and third thoracic, and the first abdominal segments is a pair of

high conical tubercles, which arc moderately thick at base, and nearly as

long as one-half the thickness of the body, each giving rise to but three
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setae, which on the average are about three-fourths as long as the tuber-

cles ; thejir.tt (mesothoracic) pair are as large as tlie second and third, all

being alike in shape, length and size (Fig. 1).

Succeeding the three pairs of large high tubercles are five pairs (on seg-

ments 2 to 6) of tubercles which greatly contrast in size with those at

each end of the body, being very much smaller, only about one third as

high as the others, or about one-half as high as the others are thick in

their middle. Oq the end of the body are three pairs of large tubercles,

the first pair of these (on abdominal segment 7) being larger and thicker

than those on the thoracic and first abdominal segments ; those of the

pair on the eighth segment are about as large as the pair in front, but those

on the last pair (on the ninth segment) are about one-half as large and
h)ng as those on the eighth segment. They all bear only three setaj each.

The setae or hairs appear under a half-inch objective to only taper like a

simple seta, the tip, however, not being acute, neither very blunt ; but

under a higher power (^ obj. A. eyepiece), the points are seen to be

divided or forked, but with only two divisions. Fig. 2 represents a

tubercle highly magnified, showing the finely forked glandular setse, each

of which is moved by a retractor muscle (w).

Larta. Stage II.—Length, 5 mm. The three anterior pairs of tubercles

are paler, the largest (hinder) thoracic pair much darker reddish purple.

Between the first and secand dorsal pair of tubercles are two parallel dorsal

rows of three pale dots, forming two short parallel broken lines. A yel-

low spot between the two larger tubercles, and in front is a fine trans-

verse line connecting two yellow dots, and a similar smaller mark behind

the yellow spot. Threesimilar marks, i. e., a yellow median spot and two

transverse lines at the base between the abdominal tubercles. The brown

-

and-white edged lines nearly enclose each set of tubercles as before.

The body is green and straw or lemon color above, and greenish amber
low down on the sides.*

Stage IIIQ).—(July 23.) Length, fi mm. The ten anterior fleshy ap-

pendages are all pule lilac ; those in front the paler ; the second dorsal

pair about one-third larger than the first pair, and the third pair about

one-third larger than the second, and nearer together at their base ; the

latter are deeper purple, and are dark at the end. The large pair near

the end arc also purple, and only slightly larger than the second anterior

• Miw Mtihfcldt thus describes the young, probably In StaRC II, as slie observed them
at St. \ah\\» :

" I-alc in Aiiniist of tlic |in'>eiit year I found quile a colony. prol>al>ly ten or

twelve, on a Hln^lu leaf of the alx)ve-mentlonod tree. They had but rceoiilly hatched,

but liny UH they were—not more than nn eighth of an incli in \cui(t)\—lheii hud all the

liiltrrrlm nnil itthrr chanirtrriftlrs i\} the mntnrc Uirca, excej>t that the saddlo-cloth-liko siK)t

wait doe|> yellow insti-ad of Kn-eii and t lie central dorsil .s]>«(t pinkisli gray. They had

|M!rfr>nt(i'<l the Ifiif Willi Kniiill irrcKnliir holes. Not thinkiii); that th<>y would leadily

lixtwii their hold on llie lenf. I ciirrleil it curelesNly in my hand, and wlieii I R>ached Ihe

honot! wax much di-a|>|K)int<'d to llnd tliat but two larvie remained on it. As these

thrived an<l perteeted Ihclr development to the point of eneloslni; themselves in cocoons,

It I* evident that maple may be Includod In the list of their food-plants " (Bull. Dlv.

Knt., 13, 68).
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pair. The small pair of dorsal ones near the end are greenish yellowish.

The tvro lateral ones in front on each side are about three times as large

us the eight on each side behind them, and they are purplish, while those

(the eiglit) behind are pale greenish.

On the back, behind the first pair of appendages, are two parallel pur-

plish longitudinal patches, with the pale whitish median line between

them, and behind them are two dark patches, also separated by the

median line. Between the second and third pair of appendages is a

transverse dark brown stripe, which passes around behind the appendages

but does not meet behind, and behind it is a roundish yellowish median

patch ; behind this patch, between tlie bases of the two appendages, is a

short transverse white line. The tip of the body behind is lemon-yellow,

and on the second, third and fourth segments behind the third p.jir of

appendages is the saddle like median spot. It has a median ol)long lilac-

brown patch, bearing two transverse broken white short stripes edged

witli brown. On each side of this patch is a white border with three

scallops externall}', and edged with black, the black line forming three

scallops. The two large purple posterior appendages are partly sur-

rounded at base by a brown curved line, the two not meeting in front or

behind, and between the bases of the long conical fleshy tubercles are

two linear dark stripes. The rest of the body is pale greenish, with a

slight yellowish tint. The appendages have each slender purplish spines

of quite even length. It is bright colored and showy, and must depend

on it" spines for immunity from attack.

It feeds in this stage on the upper surface of cherry leaves, eating off

the surface, leaving large dark patches. Crushed one of the small ones,

and found the hairs painful and annoying to my hand.

S'age III or IV (?).—Length, 7-8 mm. The thoracic segments

—

i. e.,

all tlie region bearing the anterior tubercles or papulae—is now dark red-

dish brown ; the tliird, or liinder thoracic tubercles, dark reddish brown,

and the yellowish dots and lines are obsolete, only the bright yellow spot

behind the third pair of thoracic tubercles being left. The two anterior

pairs of tubercles are much paler than the third pair and the pair on the

eighth abdominal segment. The last pair on the end of the body are pale

amber. The lateral papulae or tubercles are still green. The yellow

dorsal region between the thoracic and abdominal papulae is now yellow,

edged with white on the side low down, and in front and behind are while

borders edged part of the way with dark reddislj brown. In front of and

behind the "saddle" are two twin dark dots. The saddle is plain brown,

oval, cylindrical, bordered with white, which is edge! within with rosy,

and, on the outer edge, with dark brown, this border being interrupted

in front and behind, opposite the twin dark dots. All around, and at the

base of the large tubercles on the eighth abdominal segment, the back is

dark reddish brown with a median yellow spot, and behind on the next

segment are two large oblique oval white spots, meeting on the middle of

the body, and faintly tinged with lemon-yellow.



Packard.]
""

[Feb. 3,

F>ill-fed Larva.—Length, 20 mm.; breadth, 7 mm. The body is very

thick and stout, nealy one-half as long as broad, the dorsal surface regu-

larly convex, being well rounded above, a little wider in front than be-

hind. The prothoraclc segment, with no tubercles, forming a hood for the

bead, which is dull amber colored with darker spots. The second thoracic

segment with four spinulose tieshy conical tubercles, the dorsal ones

slightly larger than the lateral ones. Similar (mes on the third thoracic

segment, but they are a little larger. On the first and eighth abdominal

segments are two very large diverging horn-like processes, and armed witli

coarse spinules, which like those elsewhere are simple, ending in a slender,

stiflF corneous black point. On the last segment is a pair of small tuber-

cles and a terminal pair of rust-brown flattened branches of singular

spinules. The body is rust-brown, with a livid hue, and the skin is gran-

ulated. Abdominal segments 2-7 are pea-green, bordered below with a

white lateral line, and enclosing a large dorsal round brown spot bor-

dered with whitish. Between the base of the horns is a small pale spot,

and behind are two nearly adjoining yellowish-white patches.

The shape of the stout spines on the tubercles of the full-grown larva

is represented by Fig. 3, a, which is, however, one of the smaller spines.

A singular spine is represented at Fig. 3, b ; it is clavate, and arises from

a papilla situated on the middle of the tubercle near the edge ; such clavate

sette as these are very rare, the only other one observed was situated

on the middle of another tubercle below the group of papillte, which

extends to the end of the tubercle. A very remarkable spine, and one

which we believe is largely concerned in producing the poisonous and

irritating effects resulting from contact with the caterpillar of this species,

i.s one situated in scattered groups near the end of the tubercles. A group

of three is represented at e. They are not firmly embedded in the cuticle,

but on the contrary appear to become very easily loosened and detached,

and they probably, when brought into contact with the skin of any ag-

gressor, burrow underneath, and are probably in part the cause of the

continual itching and annoyance occasioned by this creature. It will be

seen by reference to Fig. 3, e', that the body of the spine is spherical

with one large elongated conical spine arising from it, the spherical base

being beset with a number of minute, somewhat obtuse spinules. This

spine reniinds one of an old-fashioned caltrop, and a group of them con-

stitutes a formidable armature. The cuticle at the end of the tubercles is

granulated, each fine projection being the end of a vase-shaped pupil In,

all being closely crowded togetlu-r, as at c. Tlie skin of the body between

the tubercles is teen to be finely shagreened, an appearance due to the

prcBcncc of fine dear teeth more or less curved and bent, which arise from

ti very finely granulated surface, as at d. It will thus be seen to what nn

unusual extent tlie difierentiation of the spines and of the armature of the

cuticle ititelf is carried in thi.s highly specialized form.

Misi Murlfeldl has called my attention to the variation in the larva> in

the lenglli of the tuberclcH, in the intensity of coloring, and the presence

or iiliMcnc*! of the cream colored spots.
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KECAPITULATIOK OF THE MORE SALIENT ONTOGENETIC FEATURES.

A. Congenital Adaptational Features.

1. The tubercles on the second and third thoracic and the first, seventh

and eighth abdominal segments three times the size of those on abdominal

segments 2-6 ; these tubercles being already differentiated at birth and

more markedly so tlian in Adoneta.

2. Head not capable of being withdrawn into and concealed by the pro-

thoracic segment.

3. The tubercles each bear only three two forked glandular setae.

4. The body is more cylindrical than in the later stages, and colorless.

B. Evolution of Adaptational Features.

1. In Stage II the form and general colors of the full-fed larva are

assumed.

2. The tubercles are now armed with numerous poisonous spinules.

Note.—From what we now know of the congenital, as compared with

the later acquired adaptational characters of Cochliopods, it is evident that

tlie latter are acquired at an earlier stage than in most other caterpillars.

Larva op Euclea querceti (II. S.) (monitor Pack.).

The following description is based on over a dozen individuals, found

from August 25 to September 8 at Brunswick, Me., on the red or swamp
maple and the beech, most abundantly, however, on the former, and

always on tlie under side of tlie leaves.

Last Stage.—Length, 18 mm.; breadth, 5-6 mm.
The outline of the body seen from above is regularly elliptical, each end

being alike. Body with a broad dorsal, flat, plateau-like surface, not so

wide as the body, extending from one end lo the other, and bearing a row

of high conical papilliform tubercles of unequal size. From this plateau-

like surface the sides of the body fall away nearly vertically down to a

slight ridge bearing long slender papula;, and situated above the edge of

the creeping disk. The body is in general pea-green of two shades, a

lighter and darker, with a yellowisli luie, assimilating it to the color of the

under side of the leaves of its food-plant.

Along the body are two dorsal rows, wide apart, of high, elongated,

densely spinose conical tubercles. tl>e spinules black on the distal half.

Those of the first pair, situated on the second thoracic segment, are green ;

those of the second and tliird pair yellowish ; those of the third pair are

larger tlian the second, and the second than the first. All these tubercles

are usually reddish on tlie distal half. On the ne.xt five segments is a pa-r

of small rounded tubercles ; the first pair, situated on the second abdom-

inal segment, the smallest, and the third pair the largest. The ridge

bearing these tubercles is orange, edged with yellow. Between the sec-

ond and third pair of large anterior tubercles is a rounded madder-brown
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spot, and a much larger second one between the first and second pair of

small tubercles, which is a deep rust-red or brown-madder squarish or

oblong patch ; a similar one lies between the fourth and fifth tubercles,

and a fourth smaller, more rounded one between the first and second

pairs of the large terminal tubercles. At the end of the body are three

pairs of high conical tubercles like those in front. Tlie two anterior puirs

are the largest, and those of the posterior pair project out horizontally

backwards and are green, the others being yellowish. In the green

median dorsal space is a pale median dorsal line, edged distinctly with

black, and the sides of the area are edged with black, and dilate near the

base of the tubercles, forming black blotches.

The outer side of the subdorsal ridge is edged with black in the same

way, and this system of black marks connects with a lateral series of polyg-

onal nearly circular black rings on the vertical sides of the body, and

each enclosing two pale, depressed, oval, green areas. There is a lateral

series of nine green, long, slender, pointed, spinulate tubercles. Nearly

each tubercle on the upper side bears a large pale brown patch like amass
of sand (under a high-power Tolles' triplet I cannot discover the nature of

this sand-like mass, which is wanting on the first two and last one). At
the end of the body are four conical, high, deep black pencils of fine

hairs ; one between the last and penultimate subdorsal tubercle and an-

other in front between the penultimate subdorsal and last lateral tubercle.

On the first thoracic segment are a few fine hairs ; it is green and not

spotted. The head is green, with the mouth-parts dark. Fig. 4 repre-

sents a dorsal tubercle with its spines ; it is perhaps from too old a speci"

men to show the unicellular poison glands at the base of the spines ; »., a

single forked minute spinule ; ct., the cuticle at the base of the tubercle

containing clear roundish spaces with a raised edge. There seem to be no

caltrops or minute spines in the cuticle of this genus.

Two specimens living on the oak were received from New York through

Mr. Himpson. One of them is colored as usual, but the subdorsal madder-

brown or reddish squarish spots between the papulaj are dull and rather

faint. The other, larger, is quite different in color from normal individu-

als. The body and dorsal papulae instead of green are dull orange-red-

dish, while the reddish patches between thesubdorsal p;ipulicare faint and

smaller than usual. The network of what are usually black lines on the

sides is rather reddish. The polygonal lateral areas include an upper

often dumbbell-shaped pale spot, and alowerdouble pale spot, tluioblique

oval spot being supplemented by a pile <l()t just below and in front. The
posterior black couicaltufi ot hairs is much larger than the lateral ones in

front.

It began to spin a thin cocoon September 14.

Two full-grown larvte. apparently of this species, were found August 1,

on the back of a pear tree and received from J. li. Pearson, of Ports-

mouth, N. II. I will copy my description : Body oblong, fi.ittoned

beneath, convex above, with a slight subdorsal ridge on each side of the
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back, giving a slightly quadrilateral outline to the animal in section. It

is pale ultramarine green, the fleshy conical spines or papuliB being

deeper green. Of these papulae thereare two subdorsal rows, ten in a row,

and otherwise as already descrilted. The spinules of these papulae are

white at the base, with the distal end black. There is a row of lateral

spines similarly spinulated and of uniform size. The four pairs of square

spots are blackish, those of the anterior pair (on second thoracic seg-

ment) being rounded. Tiiey are more or less connected with dorsal

irregular lines and dots. On the side of each segment is a blackish ring,

lined within more or less distinctly with white, and enclosing a roundish

hexagonal green spot.

Remarks.—The larvae of the genus Euclea are wonderfully differentiated

and specialized as to their papillae and surface markings, as well as colors.

The object of this or rather the process by which these structures and

markings have gradually appeared, can, so far as we can now see, only be

explained by supposing that they are warning structures and colors, the

gay colors enabling the insect to be easily seen and tlie forbidding spines

preventing their being swallowed by birds after once being detected. On
the other hand, the more plain, unarmed larvae of Heterogenea are in-

stances of protective resemblance, as their lives are saved by their exceed-

ingly sluggish movements and their green colors, assimilated to the hues

of the under side of the leaves, in which they rest, for the most part

nearly immovable. Yet why should Euclea feed like Heterogenea and

allies on the under side of the leaf, and not on the upper, where it would be

readily seen ?

Parasa chloris H. Sch. (P. fr.vterna Grote).

The larva, liite those of many other Cochliopods, lives on the under

side of the leaf of its food-plants. It often, however, begins at the end

of a leaf and eats down to the base ; it remains on the under side, but

the hood bends over so as to be seen from above, but the color, exactly

like that of a brown sere part of the leaf, protects it. Several specimens

were kindly sent me by Miss Morton, September 4.

Full-grown Larva.— Length, 15 mm. The body is oblong, square ; when
seen in section it is somewhat trapezoidal, the dorsal surface being flat-

tened, though still somewhat convex, and one-half to two-thirds as wide

as the creeping disk or under side of the body. Posteriorly the body ends

in a long, slender, fleshy projection or " tail," which is somewhat spinose

and slightly forked at the end. Along each side of the dorsal area is a

row of short, thick, retractile tubercles which bear peculiar stout .spines,

which are whitish, tipped with brown at the ends. Fig. 5, sp. represents

a part of one of these tufts of sharp spines, which are white, becoming
dark towards the ends; c<., the spiny cuticle of the body, the spinules

being modified cutlcular cells ; cV, the same seen from above. A few cal-

trops were to be seen. The third pair from the head is situated nearly on
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the second abdominal segment, and is twice as large as tlie others ; those
on the eighth abdominal segment are much larger than the other abdomi-
nal tubercles (which are minute), and the spines on this pair are whiter
than those on the other tubercles. A brown line washed externally with
paler bounds the sides of the back. A lateral row of small tubercles bear-
ing spines is situated around the edge, the middle of each tubercle being
raised, convex. The spiracles are minute, white, somewhat raised, and
situated in a darker rouud area. Low down between the two rows of
tubercles is a row of smooth, kidney-shaped depressed spots. The head is

chestnut, the labrum paler. The under side or creeping disk is pale flesh

color edged above with a reddish stripe, becoming reddish brown above.

The body above is of a rich velvety dark flesh-red brown. Some individ-

uals are much darker than others. The under side of the " tail " is flesh

colored, reddish above, and on top of a rich brown.
In this species the spiracles are plainly seen to be arranged, as in Lima-

codes scapha, on the side of the body rather low down, but above the edge
of the creeping disk.

In P. chloru ifratema Grote) the tail-like end of the body is longer and
better developed, and more movable and nutant than in the larva of
Packardia. It is slowly raised and lowered while the animal is creeping,

with the result that it must be deterrent to ichneumon and other insect

enemies. The " tail " is quite hirsute, and is flesh-colored below and at

the end, but on the upper side is brown like the body. It varies in length.

The "hood" or prothoracic segment is in this species larger and freer

from the second thoracic segment than usual.

On one of the larvae was observed an oval cylindrical ichneumon egg.

Life Histoby op Adoneta spinuloides Herhich-Schaeffeu.

Batches of the eggs of this Cochliopod were also very kindly sent me
by Miss Emily L. Morton, from New Windsor ; they hatched July 18 or 19.

The eggs are so flat, scale like and transparent, tiiat they must be very
difHcult to detect on the leaf of the food plant. Thus the eggs must be
to an unusual extent free from attack of other insects or the gaze of birds,

etc.

In Stage II, •when feeding, the upper (never the lower) surface, says Mr.
Bridgliam, is eaten, and all the contents, leaving only tlie lower skin of

the leaf, thus forming little pits on the surface.

Egg.—Very flat, rounded, oval, with very thin edges ; varying much
in size, some being twice as largo as others, varying from 0.7 to 1.4 mm.
in length, and nearly as broad as long. The cast siiell is tliin, membrane-
like, not preserving its siiapo after the exit of the larva, and not siiowing

any markingH. Thougli the eggs themselves vary so nuuih, yet tlie larva)

within are of pearly the same size. This variation in size is very unusual

in ijiBccts and may be correlated with some Interesting peculiarities of the

oviduct.
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Tlie Fresldy Hatched Larvm.—Lengih, 0.8 to 1.2 mm. The body is oval,

cylindrical, with both ends nearly alike. The dorsal tubercles are larp-.e,

prominent, conical ; those on the second and third thoracic and first ab-

dominal segments are large, conical, and twice the size of those on the sec-

ond and third abdominal segments, while those (in one of my specimens)

on the fourth segment are as large as those on the first or seventh segment,

but in another no larger than those on segments 2, 3, 5 and 6 ; those on

segments 5 and G are of the same size as those on segments 2 and 3; those

on segment 7 are as large as those on segment 1 ; those on segment 8 a

little smaller than those on segment 7 ; those on segment 9 of the same

size as those in the middle of the body. From each of these tubercles

arise three glandular hairs or setaj, which are on the average about a third

longer tlian the tubercles themselves ; they are rather stout, tapering

slowly from the base to the tip, slightly curved, and divided at the end

(as seen under a i objective B eyepiece) into three short minute forks.

There is a lateral row of tubercles, one to each segment, beginning

with the second thoracic, which are smaller or about half as large as the

smallest dorsal ones, and each bearing three setse. The segments are

quite well distinguished. The head is white, about one-half or two-thirds

as wide as the body ; the latter is at first pearly white, and later with a^

purplish shade on the back ; tiie skin is very finely granulated, and the

spines are blackish towards tiie tips.

Fig. 6. A camera sketch, from an alcoholic specimen, of the freshly

liatched larva ; both rows of dorsal tubercles are represented (author del.).

Fig. 7. A restoration of tiie same by Mr. Bridghara, corrected by the

author
; /, front view. Fig. 8, a. Third thoracic dorsal tubercle (or first

abdominal), bearing three spinules at the end, each terminating in three

short, minute, obtuse forks ; a', ends of four spinules ; from each fork or

branch a stria passes down to the base of the spinule.

The following description of Stage II has been drawn up from a specimen

stated by Mr. Bridgham (to wliom I sent the eggs and freshly hatched

young) to have molted once, and from which he made his Fig. 215. The
drawing was made July 20, the specimen feeding on the scrub oak.

Stage 11.—Length, 2.8 ; width, 1.4 mm. The larva is now at least three

times as large as before molting, and it would be difficult (as I have not

myself seen the larva alive in this stage) to believe that it could be in Stage

II, unless Mr. Bridgham had noted the fact on his sketch that it was drawn

"after the first molt." The larva has now assumed nearly the shape and

nearly the colors of the fully-grown larva, the tubercles even being a little

larger in proportion, and with the spines as numerous and as large as in tlie

last stage. The body is broad and flat, and the head is entirely concealed

by the prothoracic hood. The skin is finely granulated. The tubercles are

now completely ditlerentiated, and are indeed a little larger in proportion

to the body tlian in the full-grown larva.

Fig. 9 represents a small anterior lateral tubercle after the first molt

;

the unicellular poison cells not distinctly seen; a, a larger lateral tubercle.
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Fig. 10, tubercles of last stage ; a, tubercle with venomous spinules

;

b, space at the base of a tubercle densely covered with caltrop-like

spinules ; these caltrops are very easily loosened, and can readily work
under the skin ; c, end of a tubercle ; c', part of the base of a tubercle,

with the granulated cuticle near the base ; d, two caltrops enlarged ; e,

two venomous spines, with the unicellular gland in the e.xpanded base of

the spine ; e', a spine of different shape on tlie same tubercle (author del.).

The second and third thoracic dorsal tubercles are a little slenderer and
smaller than the pair on the first abdominal segment. The pair on the

fourth abdominal segment are iieaily three times larger than those on
abdominal segments 2, 3, 5 and 6 ; those on segments 7 and 8 are of the

size of those on abdominal segments 4 and 1.

Tlie ground color is a pale, delicate pea-green ; most of the tubercles

are green, but the large dorsal tubercles on first, fourth and seventh ab-

dominal segments are now rose reddish ; the others only faintly stained

with roseate.

It thus appears that all the essential characters of the fully grown larva

are assumed in the second stage, and at a period much earlier than in the

larvae of some, if not all, of the other Bombycine lamilits. This accelera-

^lion of development of tlie adaptatioual cliaracters of the larva seems to

occur also in Empretia, and probably in Lilliacodia, and is perhaps com-

mon to the group. Additional observations are, however, much needed

on this interesting point.

The following description is drawn up from ten larvse kindly sent me
by Mr. Fred. B. Simpson from New York. It feeds on japonica, and
will, he says, eat the wild rose.

Stage 111.—Length, 4 mm. Body with the segments in this genus dis-

tinct. It is raiher narrow and elongated, nearly three times as long as

wide. The back of the body is well rounded, forming a slight approach

to that of ordinary caterpillars ; the segments convex, and the sutures

between them deep and distinct ; the dorsal region is narrower than the

sides, which flare out somewhat ; in transverse section the body is some-

what trapezoidal. The proihoracic segment forms a true hood, which is

slightly bilobed on the front edge, and encloses the head when the latter

is retracted. The head is moderately large, pale green, and the region of

the mouth is darker, pale chestnut.

Tlie ijjree segments behind the first thoracic each bear a pair of large

high pcar-sliapcd or high conical bright pale coral-red tubercles, densely

spinose and pappose. At the end of the body, on the three last segments,

are three similar pairs of coral-red tubercles, those of the last pair being

slenderer, more pointed, and projecting out backwards ; they are also

green, of the same hue as the body, but in the larger specimens they

become red. Between these two sets of large red tubercles are five pairs

o( Bmall green ones, which are one-third as large as the largest red ones ;

they are not situated tiuile ho near together, and are all of the same size ;

the tliird pair are counectud by a traDsvorsc greenish ridge ; from this
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ridge to the back of the second segment, or between the first pair of red

tubercles is a broad, irreguhir patch of dull purple, interrupted between

the second and third anterior red tubercles by a transverse green line.

On the posterior half of the body is a patch formed of three purplish

patches connected together ; the third and last of the three portions form-

ing the patch, which ends before reaching the middle pair of the three

posterior pairs of tubercles. The sides of the bodj- fall away precip-

itously, spreading out a little at the base or edge of the creeping ventral

disk. On this edge is a series of nine green pappose and spinose papillae

or tubercles, the anterior two or three and the last being very slightly

larger than the middle ones. Between the ventro-lateral and subdorsal

rows the sides are variegated with upright ridges connecting the lower

and upper tubercles. The sides of the body are dark pea-green, and the

dorsal region faintly yellowish green, the subdorsal papillae being yel-

lowish green and the lower ones dark pea-green.

In one slightly larger (4.5 mm. in length) the body above is stained

less red and purple than usual, the posterior purplish patch not yet formed,

and only represented by purplish points, wliile the third pair of anterior

papilliB and the first and third pair of the posterior set are still green.

Also the subdorsal line along the tubercles are whitish yellow.

It thus at this stage varies considerably in coloration and in the distinct-

ness of the hues.

Stage IV.—Length, 7 mm. When in this stage it only differs from the

smaller ones in the dorsal purplish patches being more greenish in the

middle, and edged distinctly with darker and externally brighter tints.

Each segment, also, covered by the purplish patches bears a pairof minute
greenish warts, which are much less distinct in the smaller ones; some-
times two of these warts are connected by a greenish line. Also in this

stage the last pair of dorsal papilhe are red, and the middle papilhe are

stained with bright red on the inside at the l)ase, sometimes the red stain

being connected with the red border of the dorsal patch. In this and the

next stage the body is somewhat higher over the thoracic region, falling

away slightly posteriorly.

Last stage ( F), fully grown larca.—Length, 12 mm. (The largest and
most distinctly marked larvae selected for description.) The body is of

the same shape as before, i. e., when one-half grown. The dorsal plateau

is as wide as the body, the sides falling away rapidly from the edge of the

plateau ; the sides of the plateau are rounded over, not forming ridges.

The two great patclies on the yellowish plateau are pale purplish madder,
darker on the edges, and edged with bright brick-red or Venetian red,

while the papulae are bright cherry or vermilion red. There is a faint,

pale medio-dorsal line. The purplish patch begins on the front end of the

second thoracic segment and contracts deeply between the second pair of

papulae and again between the third pair, ending suddenly in a mucronate
point situated between the sixth pair of papulae. The second patch begins

at a point situated between the sixth and seventh pair of papulae, contracts
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narrowly between the nlath pair, ending just in front of and between

the penultimate or tenth pair. The first patch then is composed of three

sections or saddle-shaped dilatations, of which the last or third extends a

little way down the sides of the plateau, and there are tw^o divisions of

the second patch, the first tlie larger, and extending down the sides of the

plateau, but not so far as the third division of the first or anterior patch.

Between the first pair of papulae is a greenish median, transverse spot,

and on each side of the first section of the purple patch are two greenish

dots like a stunted exclamation mark. These dots appear to be modified

surface dorsal piliferous warts, but they bear no hairs. A few fine pilifer-

ous tubercles are scattered along the sides of tlie body. On the middle

section of the first or anterior purplish patch are four rounded, impressed,

modified, greenish warts, and on the third section there are six of them.

On the posterior or second patch the first and larger division bears four

such round greenish spots, with a darker centre representing an aborted

hair, and on the last division are two similar spots. The last two pairs of

spots are connected by a faint line of the same color. The three anterior

pairs of papulse which increase in size to the third pair are all bright, del-

icate cherry or vermilion red. The three last pairs are of the same color,

except the last pair which are green at base ; of these three the middle pair

(the tentli pair of all) are longest and highest, being twice as long and

high as the ninth pair. The fourth and fifth pair are very small and

green, while the sixth pair are somewhat larger than the two pairs in front,

and the two pairs behind, and tigged with bright reddish. The papuhe

are all densely spined, the spines stiff and sharp and blackish at the ends,

greenish at the base. On each side, low down, is a row of nine small,

spiny papula;, rather difficult to detect as they are concolorous with the

bod}% Directly below them are the minute, pale, circular spiracles. The
papuliE are situated on a ridge, while the spiracles are just below it. Be-

tween the papuhc Is a pale lemon-yellow streak. The plateau is yellow-

ish green above and on the sides, while the sides are dark pea-green. The

skin of the entire body is finely granulated.

This larva; indicates in some points of its structure its descent and tliat

of tlie group to wltlch It belongs, from tiie Attacinie ; these points are tlie

setlferous tubercles, and the distinctness of the segments from one another,

the sutures between them being well marked. Adoneta is one of the more

generalized lorms, while Liinaeodes {scapha) and Ileterogenea seem to

be the most modified, specialized or aberrant forms, lleuce Adoneta,

etc., are more like the probable ancestors of the group than any other

genus.

Several singular microgastcr cocoons occurred on some individuals,

being white and projecting verliciUy from the back.
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RECAPITULATION OF THE MORE SALIENT ONTOGENETIC FEATURES.

A. Congenital Adaptational Features.

1. No tubercles on the prothoracic segment.

2. The dorsal tubercles on the second and third thoracic and first,

fourth, seventh and eighth abdominal segments double the size of those

on the other segments, the tubercles being already differentiated at birth.

3. The prothoracic segment not yet torming a hood, the head not re-

tracted within it so readily as in the last stages.

4. The tubercles each bear only three three- forked glandular setae.

5. The segments are more distinct than in the later stages.

6. The body is pearly white, slightly purplish on the back.

B. Evolution of Adaptational Features.

1 The body in Stage II assumes nearly the form and colors of the last

stage, the tubercles being armed with numerous spines, and some of them

tinted with red.

2. In Stage III, the colors and appearance of the full-fed larva are

assumed.

Larva of Phobetron sp.

Received from Miss Soule, of Jamaica Plain, Mass.. September 10, on

maple. Length, 9 mm. Anterior pair of flaps (of which there are ten

pairs, five pairs being larger than the others), spreading out on each

side, and as broad at the »nd as long ; those of the four other pairs

directed backwards ; those of the second pair are one-half as large as the

third pair, and are flattened. The fourth pair are very small ; the fifth

pair slightly larger than the third. The ninth pair are elongate, conical

pointed and pale in hue. The tenth pair are minute, directed horizontally

backwards and pale yellow. The upper surface of the body is much
flattened. The color of the body is pale sandy brown, becoming paler

towards the end of the body. Though young it api)ears to be quite differ-

ent from the ordinary larva of P. pichecium.

The spines and hairs of Phobetrum pithecium present some interesting

peculiarities. Fig. 11, a, represents one of the flaps, which is connected

with the body by a very slight attachment at a t, situated at the base of the

flattened bilobed process, which is naked beneath ; the free lobe is fringed

with delicate plumose hairs ; b, represents the end of one of the smaller

flaps, clothed with plumose hairs and naked at the end, which bears a

very long seta ; b', this terminal seta, enlarged still more, with a few thick

spinulate setse near the base.

Fig. 12, two of the plumose hairs from a flap ; all of the other processes

have similar hairs.

The last genus of the spinose Cochliopodids is Isa (Sisyrosea). Fig. 13

represents the end of one of the lateral tubercles of the first abdominal seg-
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mentsof /. (Sisyrosea) inornafa. Fig. 14, a, end of the same still more en-

larged containing the supposed venomous glands ; b, a group of three

minute spines at the base of a tubercle, two of them containing the nuclei

of the poison-cells ; c, the basal minute spines at the base of the adjoining

tubercle, with the spinulated cuticle (d) of the skin of the body between

them ; d', granulations of the skin, with two minute spines and a fine

hair-like seta ; d", portion of the cuticle, with minute forked spiuules and

granulations
; p, a hollow spine filled with poison.

The Early Stages of Limacodes scapha Harris.

The young live on the under side of the leaf, eating holes out of the

middle.

Stage 110)—Length, 3 mm. On Myrica gale, August 4, from Miss C. E.

Soule. The body is oval, much flattened compared with the full-grown

larva, being of the shape of a flat iron, the back being much depressed

instead of rising into a conical dorsal ridge as in the final stage. It is

sciuare or docked in front and pointed at the end of the body. It is

greenish, with a slight amber-yellow tint ; but the much raised thick rim

or edge ot the body is stained brick-red, both the outer and inner edge of

the red portion being scalloped, while a reddish bridge is thrown across

the depression just in front of the middle.

Stage IV, or that before the last.—Received, August 26, from Miss

Soule. Length, 6 mm. ; breadth, 3 mm. The body is still much
broader and flatter above than in the full-fed worm ; the dorsal surface

is broader than the ventral, the sides overhanging the creeping disk,

while the dorsal surface is broad and depressed, the sides rising or turned

up somewhat, while the sides of the body are deeply hollowed in. The
body is widest in the middle where there are two large, dark blood-red

patches which touch eacii on the median line of the body. Near the end

on each side of the body (on the third or fourth segments from the

pointed end of the body) are two pairs of small dark-red spots, connected

at the base on the reddisli rim of the dorsal field ; and on the first pair of

spots at the base on the edge of the body is a clear white dot which

extends underneath. The edge of the dorsal depressed surface is some-

what stained irregularly with dark blood-red ; the red accentuated at

intervals by four or five dark-red dots. On each side of the body are two

ulternating scries of round areas, as if stamped into the skin. On each

side of the body below are two rows of somewhat similar roundish Im-

pressed spots. On each side above is a row of nine chitinous crescent-

8iiape<l marks. These spots do not difl'er in hue from the body. The
prollioraclc sirgment or hood is reddish in front and the shoulder of the

next segment is stained with red. The head is pale green, dark around

the eyes and nioulli.

The upecimen described below agrees exactly with Harris' figure (Corr.



1893.] 99 [Packard.

PI. iii, Fig. 8). It was found on Vaccinium corymbosum at Providence,

October 5.

Full-fed Larva.—Length, 15 mm.; greatest lieight, 7 mm.; breadth of

body, 8.5 mm. The body is short and high, quadrangular in transverse

section, bulging out a little near the creeping disk. The back slopes

rapidly down from the middle to each end, which is acute, ending in a

point or process, so that the caterpillar looks like a little rough skiff. The
head end is a little truncated, the head not seen from above, while the

posterior end is acutely pointed and held somewhat elevated from the

surface. Each side of the broad flat back is sharply ridged, and on the

outside on the lateral edge of the ridge is a row of eiglit small, square,

brownish spots. Tlie segments are flat and continuous, the sutures obso-

lete, so that neither above nor on the sides is the body segmented, a char-

acteristic of the larvae of this genus, which as regards the caterpillar is

highly modified or specialized in shape and external structure. In the

middle of the back the ridge is sligluly swollen and inside are two large

difl'use pale-lilac patches ; there is a similar pair of patches near the end

of the body. The head is brown and of the usual shape. The prothoracic

segment or hood has u V-shaped fissure or opening in front ; it is lilac

above, greenish behind. On each side of the body above is a series of

faintly impressed, oblong (vertical!}' situated) impressed areas, each con-

taining a round pale-brown scar. There is a row of scars below the spira-

cles, and a row of smaller scars along the edge of the bottom of the body.

There are seven round pale-brown spiracles visible ; the eighth, if present,

I have been as yet unable to detect.

The larva of this species difi!ers gencrically from that of Lithacodia fas

ciola in tlie very broad dorsal plateau, which is as b)oad as the body, the

sides being perpendicular, and either full or hollow, this being dependent

on the motions of the insect. The skin is smoother, less rough and granu-

lated than usual, and there are in general no minute setae or fine hairs,

except a few scattered hairs near the edge of the creeping disk.

The peculiar shining, glistening green color is half way in hue between
the color of the upper and under side of the leaf. There is a narrow,

threadlike yellow dorsal line from which a fine yellow line passes ofl" at

riglit angles along the suture of three of the segments near the middle of

the body. On the third and fourth abdominal segments the lateral ridge,

which is well pronounced, is swollen and raised, and stained yellow, but
tinged wiih deep blood red on the top of the dorsal ridge. On the seventh

abdominal segment it is flattened and hollow, and there is a subtriangular

hollow, pale, yellowish brown, edged with deep red. All the four sub-

dorsal patches resemble the small sere and brown spots on the oak leaf,

which are generally yellowish brown and reddish ; the imitation in

color, as in other Limacodid larvtc, being striking. The edge of the

creeping disk is whitish yellow. The body ends in a short, conical, tail-

like process, the tip of which is brownish, and on this process the two
subdorsal ridges and the two lower yellowish-white lines above the
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creeping disk meet. On each side of the dorsal plateau is an alternating

row of impressed areas representing flattened and otherwise modified

warts, and on the sides are the spiracles, which are round and colored like

parchment. Below, alternating with the spiracles, is a row of minute

sunken warts, and above, also alternating with the spiracles, is a row of

ten oval or dumbbell-shaped pale spots, situated on a large subtriangular

impressed field. This field is seen under tlie microscope to be granulated,

while the surface of the body around them is singularly roughened with

minute raised, curved or new-moon-shaped granulations.

Larva of Packardia elegans (Packard).

The larvae of this species frequently occurred on the leaves of the wild

cherry at Providence, in rather dense, dark pine woods near the banks of

the Seekonk river, during the last two weeks of September. The flexible

tongue-like tail, reminding one of that of Parasa fraterna, though not

perhaps homogenetic with that, is a good generic character, and it may be

an incipient deterrent movable organ serving to frighten away ichneu-

mons and lachinas.

Fall-grown Larva.—Length, 14 mm. ; breadth, 5.5 mm. This larva is

allied to that of Limacodes fasciola, but differs generically in the long

tail-like prolongation at the end of the body. The body is oval, but

longer and narrower than usual, and rather high, with a rather narrow

but well-marked median plateau-like surface bounded by well-marked,

distinctly scalloped ridges, which are stained whitish lemon-yellow.

From this plateau the sides of the body fall rapidly off ; the surface of

each lateral region or declivity is steep and somewhat hollowed, and
about twice as wide as the median plateau (in L. fasciola the plateau Is

about as wide as one of the lateral regions). The sutures between the

segments are indistinct, not so well marked as in L. fasciola. Along the

middle of the plateau is a row of pale, whitish- green, rounded spots

which extend nearly to the whitish ridge, and are centred by a slightly

raised, dark-green spot. It does not form a tubercle or flattened wart.

On each side along the middle of the lateral region is a row of ten similar

spots, and farther down is a submarginal row of irregular subtriangular

lemon-yellow spots, each situated directly below the dark-greeu centre of

the whitish spots above.

Tlie sides of the body, viz., the margin above the creeping disk, are

slightly scalloped (the drawing well shows this), the points of the scallops

being under a high-power Tulles triplet seen to be well emphasized by

a minute piliferous tubercle, a little larger than the other granulations

which rouglien the skin.

Tho end of the median plateau is greatly prolonged into a long, tail-

like, flexible, fleshy, acutely conical granulated process which is stained

cherry-red above, the only red on iho body. Tho end of the creeping

disk is provided with floo short hairs.
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A moth appeared in the breeding box June 6, and another June 7 ; it

rested on the sides, with its wings depressed and the abdomen raised in

the air.

Cocoon.—Rounded oval, of the usual shape ; length, 6.5 mm. ; shorter

diameter, 4.6 mm.
My larva and also some excellent figures, with details, agree with Mr.

Dyar's description of the larva of P. elegans in Can. Ent., Dec, 1891. 277.

I have two good figures by Mr. Bridgham of the larva of P. geminata,

which agree well with Dyar's description in Can. Ent., Dec, 1891, p. 277,

except that the tail is not slightly tipped with reddish. It was found

on the chestnut, September 16, and also on the wild cherry.

The Partial Life Histohy of Lithacodia fasciola

(Herr.-Schaeffer).

I am indebted to Miss Emily L. Morton for the opportunity of studying

the freshly hatched larva of this species, as about the middle of June she

very kindly sent me the eggs from New Windsor, N. Y., which hatched

out at Brunswick, Me., July 18 or 19.

Egg.—Irregularly oval : length, 1 mm. ; thin, scale like, and the shell

very thin and transparent. As they had dried on the paper on which they

were laid, it is impossible to see whether the shell is marked with polygo-

nal areas or not.*

The Freshly Hatched Larva (Fig 15).—Length, 0.8 mm. The body
is white, tinged with yellowish ; and the head instead of being white, as in

Adoneta and Empretia, is somewhat amber colored ; the eyes are black

and distinct ; the body is about four times as long as thick and slightly

thicker through the second and third thoracic segments than elsewhere.

Tiie thoracic legs are unusually small. There are no tubercles, and the large

setse appear to arise directly from the skin ; there are two dorsal and two
subdorsal rows, one of each on each side. The grandular seta? (Fig. l<i)

* I also received from Mis.s Morton the eggs of Phobetron pithecium and of Euclea qxier-

ceii. Like tho.se described in this paper, they do act present good generic or specific

characters, enabling tliem to be readily ideutifled. 1 give, however, the following de-

scriptions of tiiem.

Egg of Phobetron pithecium.—The sexes were mated July 3. The eggs are orbicular-

oval, flat, scale-like, rather large and of a more definite shape than usual ; 2 x 1.5 mm.
;

somewhat raised in the middle, but with very thin edges, resembling a shallow plate

turned bottom-side up. Some fortunately laid on glass .showed very plainly that the

very thin shell is covered with irregular, usually elongated polygonal markings; here

and there one being one-third smaller than most of the others. As usual they are laid in

an irregular group, partly overlapping each other.

Miss Morton writes me that the males seek their mates between nine and (en

o'clock in the morning, and that she never succeeded in mating a captive female at any
other time. She adds that the larva will feed on the chestnut, maple, hazel, oak, wild

cherry, and possibly on other trees.

Egg of Eudea querceli.—Quite regular orbicular-oval in outline ; thin, scale-like ; 2 x 1.5

mm. ; the edge is quite dettuite, and the polygonal areas much as in those of Phobetron

pithecium.
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are large and unusually thick and stout, and are only slightly enlarged

at the base ; on one side of each seta at the middle is a short, obtuse turn,

just beyond which it contracts, and the blunt end is forked ; the forks,

however, not spreading wide apart. They are all (those of both rows)

alike in shape and size and length from the second thoracic to, and includ-

ing, the ninth abdominal segment, and are about one-third as long as the

body is thick.

The segments are distinct, and low down is a lateral series of minute

papilliform tubercles, one to each segment, and bearing a single minute

short hair.

Tiiis larva is very different from those of Empretia and Adoneta, and

probably is a fair type of the young or freshly hatched larvae of Limacodes

and Heterogenea.

The young larva was found feeding on the under side of a leaf of the

red maple at Brunswick, Me., August 12 ; it also occurred on the under

side of the leaf of the wild cherry in September, at Providence, and I have

received it from Miss Caroline 6. Soule. of Jamaica Plain, Mass., where

it was found September 4, feeding on Garya tomentosa.

Stage III C).—Length, 5.5 mm. The shape of the body is like an inverted

skiff, the flat dorsal keel being about half as broad as the whole bod}^

which is oval in outline, the body ending behind in a dull point, which

bears two bristles. The larva is pea-green, much darker than the under

side of the red maple leaf, and a little lighter than the upper side. The
head is pale green, the jaws dull amber. The crenulated ridge along the

back is pale straw-yellow. There is a dorsal row of about eight roundish,

pale straw-yellow spots. All the tubercles, which are concolorous with the

body, bear short, stiff, dark bristles. There is a row of from si.x to eight

faint greenish-yellow rounded spois along the slope of the back, outside

of the crenulated yellowish line.

Stage IVi"!).—Length, 7 mm. Body oval, flattened, in general rounded
;

the surface elevated into a dorsal region bounded by two keel like ridges,

the edge of each being serrated, each tooth bearing two obliquely situated

short spines which are green tipped with brown, the keel itself being

yellowish. Along the middle of the dorsal ridge is a row often whitish

spots with a greenish centre. Each spot is accompanied in front by two

lateral white dots. Outside and below each dorsal ridge is a row of

ten large white roundish spots, with dark centres ; below this row is a

series of white dots, and near the edge of the upper side is a row of

obscure white dots. The edge of the body seen from above is scalloped,

and on each scallop is a row of laterally projecting minute green spines,

the largest one of which is brownish. Tlie body in general is pale green
;

the head paler, dark on the mouth parts, and the eyes are dark. The
Burfitcf! of tiie body above is roughly granulated.

S«!veral larviu living on tlie under side of the leaf of the wild cherry and

chestnut occurred at Providence during the middle and last of September.

La$t Stage.—Looglh, 12 mm. ; width, 0-7 mm. The body is regularly
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oval in outline, rounded in front, and behind slightly produced. The
head is pale pea-green, the mandibles dark, the labrum whitish. The
prothoracic segment is as usual without markings. The rest of the body

is divided longitudinally into three regions : There is a median, elevated

plateau-like region, bounded by a well-marked irregular ridge ; from this

ridge the body falls off rapidly on each side to the lateral ridge overhang-

ing the creeping disk ; the surface of each lateral region may be steeply

inclined or somewhat hollowed out, as it depends on the movements of

the larva. The segments are defined by well-marked sutures. The skin

is very rough, the soft, fleshy rugosities standing well up, and the sides

ofthe body are finely crenulated. The body is pale pea-green, the gen-

eral tint being like that of the under side ofthe cherry leaf, but more yel-

lowish. The rough edge of the plateau, i. e., the two parallel ridges

bounding it, the surface of the plateau being level, and not hollowed, is

lemon-yellow ; these two lemon-yeliow lines are wavy, and they connect

in front on the second thoracic segment ; but behind, on the last segment

of the body, they do not quite meet. Along the middle of the plateau is a

median series of eleven irregular roundish lemon-yellow spots centred

by a depressed wart, each situated on a suture. On each segment and

each side of the sutural spots, in the middle of each segment, is a pair of

lemon-yellow dots. On each of the lateral slopes of the plateau are four

rows of lemon-yellow spots, the highest and first being a row of minute

transverse spots situated on the suture. Below this row is a series of

large transverse oval yellow spots centred by a depressed dark-green

point. This row is succeeded nearer the edge by a row of yellowish dots,

two on each segment ; one, the smaller of the two, situated on each

suture. The fourth row is on the margin of the body, and is a broken

series of short lines.

There is no red en the body. The end of the body is a rather narrow,

obtuse, slightly upcurved portion, being the end of the dorsal plateau.

There are no seta; or coarse hairs above, but around the lower edge of

the body are sparsely scattered very short fine hairs. The spiracles are

situated just above the edge of the creeping disk. T7ie dorsal setce of the

preceding stage are wanting in the final stage.

A figure made for me, by Mr. Bridgham, of a larva found feeding by
Miss Morton, September 4, on the walnut, in probably next to the last

stage, represents bristles, distinct sutures, and the segments as convex,

features which are not indicated in the full fed worm.

One example was ichneumoned. It will be noticed that in its last stage

this species loses its slight armature of minute bristles ; and it apparently

has no use for them, since I have been struck with the resemblance in the

shape and color of the larva to a simple slight fold in a leaf, so much
so that it might readily be mistaken for such a bend in the leaf by a pass-

ing bird ; and then the very sluggish motion of the creature would fur-

ther aid in the deception.
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RECAPITULATION OF THE MOUE SALIENT ONTOGENETIC FEATURES.

A. Congenital Adaptational Features.

1. The larva is hatched without any tubercles.

2. The glanduhir hairs are of the same size and shape in the dorsal and

subdorsal rows ; being short, with a line at the middle, and forked at the

truncated end.

. 3. The body is more cylindrical than in the last stages and not skiS-like,

and tlie segments are distinct and simple.

4. The body is at first colorless.

B. Evolution of Adaptational Features.

1. The body becomes skiflF-like when 5.5 mm. in length.

2. The color is pea-green, like that of the leaf it feeds on, with straw-

yellowish marks and spots.

3. The skin becomes rough and granulated, and the plateau distinctly

marked in Stage III or IV.

4. In the last stage the minute spines disappear.

Young Larva of Heterogenea sp.

Very near B.'a drawing, August 8, 1888, on the wild cherry. It must

be that species, as botli want the anterior median reddish dorsal stripe.

My specimen, found on under side of leaf of wild cherry, September,

1890, only differs from Bridgham's figure in wanting tlie row of small

tubercles on each side ; these may be developed in llie penultimate stage,

but my specimen is of the same lengtli (5.5 mm. b}' 3.5 mm. wide). It

is closely allied to if not the same as the Heterogenea testacea found on the

beech. It differs from those, and an unpublisiied figure by Emerton,

however, in the line from the front edge of the second thoracic segment

to the cross being obsolete, and simply represented by a faint, small,

transverse discoloration, where two are represented in Bridgham's Fig. A.

The red Greek cross is not very well marked, as the arms of the cross are

very broad and triangular, and the buse does not reach the end of the

body. But the colors are as in //. Jiexuosa, tlie general color purple

madder, with a longitudinally oblong pale Venetian-reddish pitch con-

taining still paler spots, the wliole margined with deep brick red, and

edged on the outside with yellow.

This and other Ileterogencas look just like a reddish patch often to be

seen on llio under side of some of the cliorry leaves and afford remark -

able examples of protective coloration.

FuLL-OROWN Larva ok IIkteroqknea sp.

Occurred on tlie under side of leaf of oak at Brunswick, Me., Seplem-

bcr 6 (Bridgham's MS. Fig. 278).
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Length, 9 mm.; breadth, 5 mm. The body is broad, oval, somewhat

flattened, with two narrow dorsal ridges, which are a Utile wider apart on

the second thoracic segment, and in the middle of the body. The ridges

are irregular, wavy, crenulated and lemon yellow, uniting on the last

abdominal segment. From the ridges the sides of the body fall away at

a low angle forming a gentle declivity, on wliich are two aliernaling rows

of depressed lemon-yellow oval areas, bearing a minute depressed pit, a

sunken piliferous wart, without the seta. A series of scattered very min-

ute slender short hairs can be seen with a Tolles high-power triplet. On
the second thoracic segment the ridge and space between is filled with

bright red ; in the middle is a sunken pit, containing a small pale wart,

but not bearing a bristle. A larger subtrapezoidal red spot in the middle

of the body is edged with lemon-yellow, but the tubercle in its centre is

stained with reddish. Besides the median warts there are nine other

green ones along the middle of the dorsal ridge, one to each segment.

The segments are distinct enough to be counted. The general color is

pea-green, slightly more yellowish than the under side of the oak leaf.

The prothoracic segment is unspotted. The head is pale greenish, the

mouth parts pale chiiinous. The skin of the body is in general rough and

corrugated, subgranulated.

Full-grown Larva of Heterogenea (Tortricidia) testacea Pack.

The larva (a (^) in shape much like that of the European Heterogenea

asella, occurred Septembers, on the under side of a beech leaf, at Bruns-

wick, Me. It spun its cocoon on September 10, and the moth appeared

on May 27 following.

Larva.—Length, 11 x 6 mm. Skiff-shaped, being oval in outline, with

the front full and rounded, but also rather blunt at the end, not pointed.

Dorsal surface full and convex, neither angulated nor keeled, as it is in

Limacodes scapha. On the anterior and also the posterior third of the

body are two nearly parallel, slight, irregular ridges, which are not so

distinct in the middle of the back, and which send out a red line, and
spreading out in the middle of the body form a broad red loop nearly

reaching the side of the body. The ridge at each end is a rich, bright

Venetian red, edged externally with yellow. The space between these

ridges is filled in with pale Indian-red almost exactly of the color of the

reddish-brown withered spots on the leaves of the same tree, as I espe-

cially noticed ; the mark is, in other words, a large faded reddish blotch

like a Greek cross, extending from end to end of the body, the lateral

triangular expansion or arms of the cross nearly reaching the sides.

There is a median dorsal row of impressed rounded warts, which do not

bear bristles, for there are no fine hairs or setae on the body. From the

dorsal ridges the sides of the body fall gradually away to near the edge of

the body, where there is a much thickened rounded bead or ridge over-

hanging the edge of the creeping disk. On the sloping side are two rows
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of impressed areas, the subdorsal consisting of a large transversely situated,

acutely oval depressii)n, one on each segment on each side of the body,

and those of the second lower series are about one-third as large as the

subdorsal ones. Low down on the side of the creeping disk is a row of

small round impressed areas. In front the red top of the cross widens a

good deal, ending in the front edge of the second thoracic segment ; while

at the end of the body, what corresponds to the foot of the cross is nar-

rowed to an obtuse point. The skin is corrugated and somewhat granu-

lated, and the body in general is pale green, being concolorous with the

under side of the beech leaf.

On each side are two rows of depressed areas, the upper row of ten

are oval, the smaller end pointing up, and the middle five on the purple

madder spot or arm of the cross are longer and narrower oval than those

in front or behind. The row of ten below are round sunken areas ; still

below, but quite near the second row, and alternating with those of the

second row, is a series often minute button-like round depressed marks ;

also most distinct on the purple madder of the arms of the cross. The
prothoracic segment and head are dull pea-green ; the head a little paler

and chitinous around the mouth-parts. The skin is rough, finely granu-

lated and punctured, but bearing no setae, except some sparse, minute,

slender ones around the edge of the creeping disk.

The spiracles are situated just above the edge of the creeping disk.

The "frass" or castings are irregular, short, barrel-shaped pellets.

Two larva; were found on the wild cherry in which the anterior median

line is broken up into three reddish spots. In one specimen the reddish

cross is much paler than usual.

(An unpublished figure by Emerton of a larva from Kittery, Me.,

August 27, 1867, is the same species.)

One found at Providence, on the oak, September 17, and figured by

Bridgham (285), is like the one above described, but the head of the red

cross is slenderer, and the whole cross is broader and larger in propor-

tion to the body ; the two arms of the cross are wider. In the middle of

the body on the plateau is a square, pale, sere brown and green spot.

Another specimen (Hridgham's Fig. 284) occurred September IG, on the

wi'chhazel.

The larva of this species feeds on the under side of the leaf as do the

larva; of Packardia elegana and Litlmrodm faaeiola. They all eat brown

patches here and there, or small holiis in the leaf

The Larva of IIbtkuogrnea klexuosa Grote?

The following description was drawn up from a larvn received from

Mr. II. Q. Dyar, of Khinebeck, N. Y. Mr. Dyar writes : "I am not sure

of the determination of L. jUxuosa, as I never raised but ore,"

Length, 8 mm.; breadth, 4.5 mm. Hody oval, thickest little behind

the middle of the body. The mcdiaa dorsal plateau is not well marked,
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the two ridges bounding it not being very distinct, but nearly obsolete.

From the plateau, which is rather broad, the sides fall off at a moderate

slope to the edge of the body. The width of the plateau is about the

same as the body on either side. The body is pea-green, tinged with

yellow in front. The second thoracic segment or front of the body as

seen from altove is mostly bright brick-red (Rubens' madder red), becom-

ing darker in the middle ; the red extends on each side to the front edge

of the segment behind, and extends back to tlie great central reddish

patch ; it encloses a rather large, green, sunken, rounded wart, and two

smaller, less distinct ones behind. There are no hairs or bristles on the

body. The great central patch consists of a large central orange or pale

Venetian-red spot extending along the plateau and including four median

oval, round, sunken warts, with a flattened button-like wartlet in the

centre, and four oval warts which are depressed and acute at the smaller

end, each pair alternating with the median areas. This brighter red pla-

teau spot is surrounded by a large pale purple madder patch forming a

spot of the shape of an irregular Greek cross, which sends a broad arm to

each side of the body, reaching to and including the side ofthe lateral ridge

just above the creeping disk. The same patch sends a broad, triangular

posterior arm along the plateau, spreading out each side of it to the end of

the body and ending in a sharp point, which is at the foot of the cross.

The entire cruciform patch is edged with carmine red, and outside of

that, especially behind, with lemon-yellow.

Labva of Hbterogenea (Tortricidia?).

Occurred on Vaccinium. Length, 9 mm.; width, 4.5 mm. In outline

seen dorsally to be oval -elliptical and produced behind into an upturned

point, which is obtuse at the end, with two setiferous tubercles. The
surface of the body is round and irregular, the back is raised into two

great, longitudinal, irregular, fleshy ridges, with large, fleshy tubercles

of the same color, bearing short, stiff, dark setie which are pale at base

and black at tip. Each of these ridges is irregularly stained with pale

yellow. There are also two similar lateral ridges, the lowermost forming

the edge of the creeping disk. They are broken up into a series of coni-

cal, setiferous, fleshy tubercles, but are not stained with yellow. The
body is pale pea-green, the surface of the skin finely granulated. There

are no reddish marks.

Explanation of the Plates.

Plate I.

Fig. 1. Freshly hsiic\\ed\&Ty& of Empretia stimulea. (Much enlarged.)

2. Tubercle of the same, bearing three forked glandular hairs.
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Fig. 3. Splaes, caltrops and cuticle of a fully fed larva of the same

species. (For further explanations of this and other figures,

see text.)

4. Euclea querceti, a dorsal tubercle with its spines.

5. Parasa chloris, spines and spiny cuticle of fully grown larva.

Plate II.

Fig. 6. Freshly hatched larva of Adoneta apinuloidea.

7. The same, drawn by J. Bridgham.

8. Forked grandular hairs of the same, Stage I.

9. A lateral anterior tubercle of the same species, Stage II.

10. Tubercles and poison cells of the same species, last stage, with

caltrops and cuticle.

12. Plumose hairs of Phobetron pWiecium taken from one of the

lateral flaps.

15. Ltthacodia fasciola, freshly hatched larva.

16. Ltthacodia fasciola, glandular hairs, Stage I.

Plate III.

Fig. 11. Phobetron pitheeium, a lateral flap ; and seta at end of flap ; last

stage.

Plate IV.

Fig. 18. Isa inomata, a lateral abdominal tubercle.

14. End of the same still more enlarged, containing the poison, p.

(Ail the flgures, except 7, drawn by the author with the camera.)
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The Thyrsoi of Dionyaos and the Palm Inflorescence of the Winged Figures

of Assyrian Monuments.

By Dr. Charles S. Dolley.

(Read before the American Philosophical Society, February 17, 1892.)

The generally accepted interpretation of the conical structure termi-

nating the thyrsos, carried by Dlonysos and his Thyasos, is that it repre-

sents the pine or fir cone.

Notwithstanding the number of authors, both ancient and modern,

acquiescing in this interpretation, it seems to the writer entirely incon-

sistent with the present state of knowledge regarding the origin and

spread of the Dionysos cult, and the significance of the Dionysiac mys-

teries. Brunck,' Welcker, '^ Smith' and others regard the flr tree and its

cones {xwvoifopoi:^ xujvo^, Theoph.) as being dedicated to Dionysos in

consequence of the use of the cones and of the turpentine and resin ob-

tained from the fir trees (^nsuxvj, Theoph.) in making wines.

Buchholtz* comes to the same decision regarding the pine (^rrc'ryy),

basing his opinion upon the same line of reasoning, and the authority of

Plutarch.^

The custom of flavoring wines with resinous substances was not con-

fined to the ancients, but is prevalent in Italy and Greece to-day," and a

careful review of the list of wines mentioned by Homer and earlier Greek

writers,.and tlie statements of Theophrastus, Dioscorides and Pliny re-

garding turpentines and resins, goes to show that there is no sufl3cient

foundation for the above conclusion. It will furthermore be shown in the

following examination of the subject, that such associations as exist

between the Dionysos cult and the pine or flr tree are based upon consid-

erations having nothing to do with wine.

The epithet or surname Bacchus (/Saxjfo?, Jt6vo(To<i /Sdxjfssoy) does not

occur until after the time of Herodotus (484 B. C). According to Lenor-

mant,' the "name is derived from the joyous cries with which the young
god was accompanied, and it at first denoted the procession itself, or the

song wlilch was sung in it, before it was applied to the god." It seems

possible that the terra primarily referred to the thyrsos or rod carried by
the god and eacli of his followers.

Tlie drunken, riotous characteristics of the mysteries were probably

^Oriech. Anal., 1,42.

« Grieck. Gotterleh., 1, 424.

'Diet. Greek and Roman Antiq., Article "ThyraOB."

*Hom. Realien., i, 2, p. 266.

^Symp. qiixst., 3.

»The modern Greek name xpaff} p^Tffivdro Is applied to wines flavored with the

resin of the Aleppo pine, Pinus halepensia, Mill. See Heldreich, Die Nulzpflamen Griecheri'

laiids, pp. 14 and 41.

' " Eleuslniaii Mysteries," by Francoise Lenormant, CoiUemp. Rev., Vol. xxxviil, p. 856
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added to the original cult by the Phrygians and Phoenicians ;^ moreover,

Euripides lays the scene of the Bacchanals in Thebes, a Phceuician set-

tlement. Creuzer' derives the word from the Phoenician and the Hebrew
T\DD (bachah). The religious ideas of the Phrygians were impressed

directly upon the Greeks, but originally derived from the SyroPhceni-
cians. With the Greeks the Dionysos cult had taken form and symbol
long before the taste for artificially flavored wines arose, and, in fact,

before wine became a common drink. The symbols came along with the

cult, but having to a certain extent lost their original significance, so plain

to the dwellers of Asia, the Greeks endeavored to account for them, as

numerous writers have since, by giving them new and varied meanings.

Thus the tall, slender fennel stalk, with a cluster of male date flowers

fastened at the tip, as used by the Assyrian priests in the process of palm-

ification, became the symbol of fructification in its widest sense. Carried

in processions in honor of the deity of fruitful ness, it gave its name first to

its bearers, and then to the god himself, and finally, when, far from its

original home, the cult had lost its primitive purity, and its celebration

had degenerated into the orgies of a frantic mob, the name (j3dx^<)<^= rod)

came to signify the frenzy of intoxication.

But to revert to our objections to the plea that the pine cone was sacred

to Dionysos because employed in flavoring wines, we find that the resinous

taste was not by any means imparted to wines by means of the products

of cone-bearing trees alone ; on the contrary, Theoplirastus^" in his chap-

ter on resins" refers to the relative values of the difterent varieties of

gum resins, and places, far in advance of all others in public esteem, that

produced by the terebinth (the turpentine tree of tlie Bible, Pistacliia

terebinthus L., or ripiw^fh)^ of Tlieoph.), a tree common in the Greek

islands and in Palestine, Egypt and North Africa, and belonging to an

order of plants totally distinct from the conifers. The modern product

of this tree is known in commerce as Cliian turpentine, and comes mostly

from the island of Chios, which excelled in the quality and quantity of

this product in the time of Dioscorides and ancient liome. Tlie specific

name had been clianged, at the time of Dioscorides, from r^/>/j(!v'V(>9 to

T£/yc/3{v'Vos'. and tliat writer refers to it as tkatir^ /idnTi^dv. According to

Pliny" the terebinth was used in wine making, by boiling the new wood
with the must. The same writer'' quotes Plautus as stating tiuit the

wines most highly esteemed among tlie ancients were those perfumed
with myrrh, a product of two distinct plants, neiiher of them conifers.

On the other hand, while the pitchy flavor was, witliout doubt, frequently

produced by the resin of cone-bearing trees, sucli wines were not specially

I>opular, nor were they considered wholesome, judging from the follow-

• Oerhttrd., ifylhol.,l,4M,

*Si/mMlk d. Mylhol., Ill, Va.
>«lx, 2, 7Hud8, 1.

>> C(. K(x:h, Mume und Str&ucher det alien Orlechmland$, pp. 20 and 81.

^* Sat. Hltl.,xiv, 19.

uxtr, 16.
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ing statement : "The most wholesome wine of all is that to which no in-

gredient has been added when in a slate of must ; indeed, it is still better

if the vessels even in which it is kept have never been pitched." ....
"New wines seasoned with resin are good for no one, being productive

of vertigo and lieadache ; hence it is that the name of crapula has been

given equally to new resined wines and to the surfeit and headache

which they produce." '* In the making of "crapula," ^rpn^lXirri^ oTvo?,'*

pine cones (2'r/>w,?£/l«9) were certainly employed, being steeped in the

must, but it seems hardly probable that a custom not altogether prevalent,

and producing a product regarded as unwholesome, should have given

rise to the most common and characteristic Dionysiac symbol. Moreover,

the resinous flavor was frequently produced in the wines by smoking

either the grapes or the wine itself in wine lofts

—

apotheeas^^—in the

smithies or the chimneys. The Libanian grape produced a wine having

a natural odor of frankincense, and which was preferred in making liba-

tions to the gods." Rhffitian and Allobrogian grapes had naturally a

strong flavor of pilch.'* At the time of Homer, Dionysos was unknown

as the god of wine. According to Herodotus*' not only was the name of

Dionysos, but also the various extraordinary rites accompanying his wor-

ship, introduced into Greece by Melampus.

Euripides in many places clearly points to a well-understood Eastern

origin of the cult, thus :

" Dion. And I have left the golden Lydlan shores,

The Phrygian and the Persian sun-seared plains,

And IJactrla's walls ; the Medes' wild wintry laud

Have passed, and Araby the Blest ; and all

Of Asia, that along the salt sea coast

Lifts up her high-towered cities, where the Greeks,

With the Barbarians mingled, dwell in peace.

And everywhere my sacred choirs, mine Orgies

Have founded, by mankind confessed a God
Now first in an Hellenic town I stand."

Or again :

" But ye, who Tmolus, Lydla's strength, have left

My Thyasus of women, whom I liave led

From lands barbarian, mine associates here,

And fellow-pilgrims ; lift ye up your drums,

Familiar in your native Phrygian cities."

Melampus is supposed to have received his knowledge of the cult from

Cadmus, who, with the Phoinicians accompanying him to Boeotia, brought

these rites either directly from Egypt or from Tyre.

General tradition points to the introduction of the Dionysiac mysteries

"Pliny, xxlii, c. 24.

isDios., 5, 44.

19 Pliny, xiv, 16.

17 /6td., xiv, 22.

18 /6W., xiv, 3.

1011,49.
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into Greece from India—compare the Assyrian title of the sun god
Diannisu, "judge of men" (Fox Talbot),—by way of Parthia and
Thrace, and this seems to be confirmed by Strabo's^" assertion that all

Greek music was of Thracian origin. The choragic monuments of Athens

show the intimate relation of music and the worship of Dionysos. The
worshipers of the god in Tlirace were in fact known as Orpheans, and
with ihem the thyrsos-tip represented no longer a date-palm inflorescence,

and not yet a pine cone, but the heart of Dionysos-Zagreus, torn from

the young god by the Titans."

As to the thyrsos, its primitive use in the Dionysiac processions was that

of a wand or stave, to be tossed by the hands or feet of the dancers ; thus :

" Pknthktjs. The Thyrsus—in my right hand shall I hold it ?

Or thus, am I more like a Bacchanal ?

Dionysos. In thy right hand, and with thy right foot raise it."

For this purpose the light stalks of the giant fennel, the NdpSr)^ of the

ancients, Ferula communis L.,"" a native of the regions about the Mediter-

ranean, were admirably adapted, their structure being of so fragile a

character as to obviate any danger being done by such blows as might be

given by the rioters, as has been pointed out by Fe6.'^^ The same plant,

and probably for similar reasons, was associated with Silenus, the com-
panion of Dionysos

:

" Venit et agresti capitis Silvanus honore

Florenlis ferulae et grandia lilie quassans."

Virg. Eel., x, 25,

(Sylvanns also came with the rustic honor of his head
Shaking the flowering fennels and the large lilies.)

The custom of twining garlands about the thyrsos was but an imitation

of nature. Pierre Loti, in his charming descriptions of Morocco, refers

more than once to these gigantic fennels, spreading over the country in

every direction, a "forest of yellow verdure," .... "the flower-clad

stalks of wliich are like yellow trees, and which are festooned by the great

white blossoms of the bind weed, such as we see in our gardens." This

very bind weed, Convolvulus sapium L.," was used in decorating the bac-

chantes and their staves, together with the ivy, there being a great resem-

blance between the leaves of the two plants.

From the above and many similar considerations, we are led to believe

that the early worship of Dionysos was free from the frenzied debauchery

of later days, and that the god's peculiar relations to wine were the result

»X. pp. 469-471.

*>Cf. DeOubenuitli, MythiAogU du nanten, li, p. 200.

Dterbftch, Flora Mvlhologlea, p. 67 ; ituldreich, l. c, p. 40.

" Vc6. Flore de VlrgOe, p. Ivl.

Mj, Murr, DU pfiatmnvxU in der QrUchltehen Mi/thoUtgU, p. 233; Eurlptden, Bacchlnals,

703.
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of corrupting influences affecting the cult during its westward spread.

According to Pindar,^^ Plutarclr'" and Appolonius," instead of the wild

and wanton Thyasos depicted by Euripides, who, "at the appointed

hour, shoot their wild thyrsi in the bacchic dance," Dionysos was in the

earliest times accompanied by the Graces, and near the grove of Pelops,

at Olympia,'^* shared an ahar in common with them. In fact, while

tracing back the cult through Parlhia and the East, we pass from the

home of the grape to lands where wine was the product of the date, and

if the cone-like structure tipping the thyrsos finally came to symbolize

the bacchic and wine-loving attributes of Dionysos, it was through a

substitution of the gmpe for the date, a combining of the Eastern symbol

of fertilization with the garlanded rod of the dancers, and a failure to

comprehend the significance of the cone-like thyrsos tip, which in reality

originally represented the date intloresceuce found in the hands of gods,

priests and winged figures on Eastern monuments.^'

That the Greeks and Latins were for a long time at a loss properly to

account for this cone-like tip, being in no position to understand the

import which the male date-palm inflorescence and the process of palrnid-

cation held in lands further to the East, where dates formed the staple

article of food, is shown by the substitution of various plants for the cone.

The shaping of ivy and vine leaves into conical foim, or "entwining with

leafy greens the blades of javelins,"^ shows as little comprehension of the

real significance of the tiiyisos on the part of the Greeks, as well as the

corruption into which the cult had fallen, as does the story of the death

of Orpheus the poet-guardian of the baccluc mysteries, at the hands of

the frantic throng of Ciconian matrons beside Hebrus* stream.

Without going into the question of the identity of Dionysos and Osiris,^'

or of Dionysos and the Priapus of Lampsacus, there can be no question

that the basis of Dionysos worship was the belief in his universal quick-

ening or procreative powers. The similarity of Osiris and Dionysos wor-

ship, the association of Dionysos with Demeter and the various symbols

of his worship—phallus, serpent, bull, goat, fauns, satyrs, and the seasons

of the year devoted to his festivals—all go to confirm the conclusion that

the original cult rested entirely upon the personification or deification of

the active propagative or creative powers of living nature. It is a signifi-

cant fact that the Greeks held and still hold that pulverized date seeds

have the property of provoking and facilitating parturition. ^-

» 01., xiii, 5-10, 20.

»Quaest.,GT.,S6.

^Rhod., iv,42i.

^Pausanius, \, xiv, or Taylor's traiisl., ii, p. 42.

^Cf. Edw. B. Tyler, "The Winged Figures of the Assyrian and Other Ancient Monu-
ments," Pruc. Soc. of Biblical Archseoloffy, Vol. xii, pp. 38S-393.

auOvid, Metam., xi, 27, 28; iii, 667.

MCf. King, The Gnostics and Their Remains, 2d ed., 1887, pp. 321-32.3.

32 Grisard el Vanden Berghe, Les Palmiers Utile et leurcs Allies, Paris, 18S9, p. 146.

PllOC. AMEU. PHILOS. SOC. XXXI. 140. O. PBIKTED APKIL 19, 1893.
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In early art we find Dionysos frequently represented in association with

the palm tree, or its conventionalization, the palmette.^'

At a later date, we find associated with the god some thirty odd plants,

chief among which are the ivy, the silver-leaved poplar, the grapevine,

the myrtle, the fig, the bind weed, etc.

Most of these plants, from the damp, shady character of their habitat,

or from their productiveness, were held to be symbolic of the dews or

moisture so essential to vegetation.

The aphrodisiac and stimulating qualities of wine naturally led to the

placing of the vine among the plants symbolic of the quickening, rejuv-

enating god. Certain plants evidently refer to the soft, florid skin of the

god, and to his general efieminate character.

In all the symbols of Dionysos, we find some obvious motive, except in

the case of the fir or pine cone, and we cannot admit any force to the

argument of Murr, Bcetticher and others, that the association of the pine

with the god may be traced to the Corinthian myth of Penlheus, hiding

among the branches of a pine tree from the frenzy of his mother Agave

and the furious bacchantes :

" Pen. Well gaid : against a woman who would fight?

I'll hide myself upon some shady pine." **

It is curious that Milman, in translating this passage, calls the tree an

ash, by what authority I cannot even surmise. In Paley's text the word

iXdrr/^ is used to indicate the tree, t. e., the silver fir, Pinus picea (distin-

guished by Theophr. as iX. apprjv and il. OijXsta, probably Pinus abies

and P. pieea,^ but oddly enough this word was also used to refer to the

young bud of the palm.

Neither can any inference regarding the origin of the thyrsos tip be

drawn from the use of pine wood in the making of statues of the god. since

Pausanias"* describes the head found by the Methymuean fishermen, and

declared by the Pythian deity to bo a representation of Bacchus, as being

made of olive wood. No one would, however, care to argue that the

olive should, on this account, be considered a Dionysiac symbol. It is

much more probable that the association of the pine with Bacchus was

based upon the gathering of the throngs upon the pine-clad hills :

" Dion. There's not a woman of old Cadmus' race,

But I have maddened from her quiet house

;

Unseemly mingled wltli the sons of Thebes,

On ihe roofless rotrks, 'ncnlh the pule pines tliey sit."

" I do not ajffcc with OwKlyciir In the belief that the palmette is derived from the lotus

or Any other motive than the |uilm.

» Cf. traiiHlutlon, by James Thorold Rogers, of Euripides' Bacchanali.

*Bec Daubeny, TretM of ATicientt, p. 'iit,

•*jc, e. 19; Taylor'! tniMlation, Vol. ill, p. 102.
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Or the customary use of pine torches in the Orgies :

"Chor. The while the frantic Bacchanal,

The beaconing pine torch on her wand,

Whirls around with rapid hand."

Or:
" TiR. As him shall we behold on Delphi's crags.

Leaping, with his pine torches lighting up

The rifts of the twin-headed rock ; and shouting

And shaking all around his Bacchic wand
Great through all Hellas."

It was, as Dyer points out," not at all uncommon for the priests of the

temp]es "to combine and maintain with equal hand the various cults of

various divinities centred there." There was an early brotherhood of

this kind established between Dionysos and Apollo, accompanied at times

by an exchange of attributes and symbols, as is done by ^schylus when

he sings

:

" Apollo, ivy-god aud prophet bacchanal." »

Or by the words of Euripides :*•

" Lord Bacchus, lover of the laurel tree."

We see the blending of the Apollo and Dionysos cult in the appellations

Dionysos melpomenos*" and Apollo Bionysodotos. In the frequent transfer

of insignia of one god lo another, the tripod, originally a bacchic symbol,

is permanently turned over to Apollo

—

•/oprjyixo] rpiTzoSe^ ix Jtui>uiTov,

"dedicated to a god by victorious choruses " "—although given as a prize

at the festivals of Dionysos in the Attic dithyrambic contests** and we

find it associated with the vine on the shields of warriors, pictured on cer-

tain Greek vases.*' Again Bacchus was worsliiped in the shape of

Apollo's bull," as at Elis, Si^ts raupe^*^ or in turn lends his crown of ivy

to Poseidon.*"

Apollo as the god of light, Dionysos as the eartli god, combine the

attributes of light, heat and moisture, the essentials of all organic life.

We can, therefore, understand the close relation of tbeir cults, and ex-

plain the presence of a date palm tree alongside the oracle of Apollo.

^ Studies of the Gods in Greece, Macmillan, 1891, pp. 29-36.

'^jEschylus Tr., 394 ; cf. Macrobius, Saturn, 18, 6.

'» Macrobius, Saturn, 18, 6.

« Pausanius, i, 2, 3, 4 ; xxxi, 3.

« Gerhard, Ausertesme Griechische Vaaenbilder, etc., i, p. 115; cf. Muller, Der Iripodi del-

pidco, p. ii ; Amalthea, i, s. 127.

« Athen, ii, 37, vixTjzijptov £y AiifjU(To<i, " the festival of victory."

« Gerhard, I. c, Tab. xxxi.

« Gerhard, t. c, p. 114, Tab. xxxii.

« Plut. Quxs. Or., 36 ; Historia Numorum, pp. 33, 66 ; Creuzer Symbol, iii, S7-95.

« Gerhard, Tab. x ; Pans., vii, 20, 1 ; iii, 24, 6.
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The date palm, like the Dlonysiac cult, was unknown to the early Greeks,

to which Victor Helm" refers as follows : "The Iliad never mentions the

palm, which was as foreign on the Anatolian coast as in Greece proper ;

but in the oldest and most beautiful part of the Odyssey, the palm at

Delos is described in words that express the admiration excited in the

Greeks of the Epic period by a figure so novel and strange in the vegeta-

ble world. Ulysses has approached Nausicaa on the strand, and flatter-

ingly beseeches her assistance :

" ' Never, I never viewed till this blest hour
Such fluished grace ! I gaze and I adore !

Thus seems the palm with stately honors crowned
By Phoebus' altars ; thus oulooks the ground

;

The pride of Delos. (By the Delian coast

I voyaged, leader of a warrior host

;

But ah, how changed ; from thence my sorrow (lows

;

Oh fatal voyage, sum of all my woes.)

Raptured I stood, tor earth ne'er knew to bear

A plant so stately, or a nymph so fair.'

The far-traveled Ulysses had nowhere else on earth seen a tree like this,

to the slender form of which he compares the figure of the royal maiden,

just as Solomon does in his song, 'This thy stature is like to a palm tree,'

and as the daughters of kings in the Old Testament bear the name of

Tamar, the date palm. The palm tree, the pride of Delos, is also men-
tioned in Homer's hymn to the Delian Apollo ; at its foot, clasping its

stem with her arms, Leto was said to have given birth to her glorious son.

The fame of the Delian palm grew with the increasing fame of the island,

both as a resort of Apollo's pilgrims and as an emporium, especially as its

lame had been echoed in the Odyt-sey. In later times, palm leaves were
used at the four great festivals as symbols of victory. They were some-

times worn as wreaths on the head, sometimes carried in the hand

In the middle of the seventh century B. C, the tyrant Kypseiiis, ruler of

semi-Oriental Corinth, dedicated a bronze palm tree to the temple at

Delphi, where there were no living palms The Athenians also

erected a bronze palm tree at Delphi in honor of their double victory on
the Eurymedon, and another at Delos tiirough Niklas. Palms are found

figured on the coins of Ephesus, of Hierupytna and Prlansus in Crete, of

Karyslos in Euboja, and on painted vases.""

From the evidence before us, I am convinced that the conical flower

cluster of the palm, as conventionalized in sculpture, and as the thyrsus

tip, was mistaken by the later Greeks for the pine cone, and that they and
Bubae(iuenl writers have been ignorant of the peculiar relations of the

date palm to the primitive Dionysiac cult.

*i Wandrrirtgt qf Ftant$ and Animali from their Ftrd Home, by \ ictor Uilin, London,
W%, p. UM.

•Cf. Iinhotr lUuoincr and Otto Keller, Thier-und iy(an:r>ii>ii'hr <i.// Uunxai und Gem'
men det Ktat$l$chm AUertumt, I'l. i, Fig. 8; it, 13 ; x, 2-i.
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Obsertations on the Psoas Parvus and Pyramidalis. A Study of Variation.

By Thomas Dvoight, M.D., LL.D.,

Parkman Professor of Anatomy at Harvard University.

(Read before the American Philosophical Society, March 17, 1S93.)

Tlic only anatomist who has made observations as to the presence or

absence of the psoas parvus on a really large scale is the late Prof. Gruber,

of St. Petersl)urg. After him, at a considerable interval, comes Mr. Hallet,

and again, at an interval, Mr. Perrin. So far as I am aware no other anato-

mist has published observations sufficiently numerous to discuss.* As

evidence that this deficiency really exists, I may refer to the zeal with

which Theile*8 results on 20 bodies are quoted.

Perrin f found the psoas parvus in 32 of 112 subjects. Of these 32, 21

were males and 11 females. He states that the sexes were about evenly

divided in the whole number examined. He gives no details as to the

occurrence of the muscle on one or both sides.

Hallet X gives the results of two years' observations in the dissecting

room at Edinburgh, on about one hundred subjects each year. In his

first set of observations the psoas parvus was more frequently present than

absent, 61 to 54, and this proportion was preserved throughout the second

hundred subjects. He remariis that when it is present it is most fre-

quently found on one side, and that the right one. "In the first hundred

sulijects dissected it was found as ofien deficient in the female as in the

male, but in the second hundred it was more frequently present in the

proportion of seven to six."

We come now to the only satisfactory statistics, those of Gruber. § He
gives first a series of observations of both sides of 450 bodies, of which 300

were male and 150 female. He made later observations for a particular

purpose on 300 subjects in which the sexes were equally divided. The

close correspondence between these two series is very remarkable.

First Series.

300 MALE. 150 FEMALE. 450 OF BOTH SEXES.

Present on both sides 142 = 47.3% 56:^37.3% 198= 44%
Present on neither side... Ill = 37 72=^^48 183= 40.6

Present on right side I
"1 "1

«"^y ^2 147 = 15.7 ^U23=:14.7 '^^169= 15.4
Present on left side

only 25^ 11'' 36''

* This paper was read December 2<', 1892, at the meeting of the Association of American

Anatomists at Princetou. The context will show tiiat one addition has been made since

the reaiUiig.

t Medical Times and Gazette, 1872.

X Edinburgh Mtdical and Surgical Journal, 1848, Vol. i, and 1849, Vol. 11.

§ BeobacMungen aus der meiischlichen und vcrgleichenden Anatomie, Heft 1, 1879. I have

transposed Gruber's figures so as to show the presence ratlier than the absence of the

muscle, and have substituted percentages for his rather crude proportions.
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Second Series.

150 MALE. 150FKMALE. 300 OF BOTH SEXES.

Present on both sides 70 == 46.6 % 59 := 39.3 % 129 = 43

%

Present on neither side.... 56 = 37.3 69 = 46 125 = 41.6

Present on right side

^^^y *^ 1-24=16.1 ^"1-22=14.7 ""1^46 = 15.4
Present on left side

only 13 ''

12 •' 25

'
1 1

"I

•^^
I 24= 16.1 ^^

1 22 =14.7 ^^
[

t9 J 19 J OK J

The percentages are so nearly alike that there is no occasion to combine

the series. The subjects came from all parts of Russia, and were mostly

Sclaves. The following results are self-evident : 1. That, at least on one

side, the muscle is more frequently present than wanting, although in

more than half the cases it is wanting on at least one side. 2. That it is

more common in man than woman. 3. That the two sides are alike very

much more often than unlike. This is directly contradictory of Hallet's

results. 4. That practically it is found as often on one side as on the other.

Since this paper was first read the report of the Committee of Collective

Investigation of the Anatomical Society of Great Britain and Ireland has

appeared.* It shows that 457 bodies were examined and that the muscle

was wanting in 270 (59 per cent.), that it was present on both sides in 139

(30 per cent.), on one side in 48 (11 per cent.). It was found only on the

right side 27 times against 21 on the left. It was therefore more often

wanting than present. The sex was stated only in 17-1 instances. Both

muscles were wanting in 54 per cent, of the males, and in 65 per cent, of

the females.

The observations about to be reported were made at the Harvard Medi-

cal School. Those on negroes are not included in any series. As it often

happened that the observation on one side of a subject luid been neglected,

or for some reason had to be discarded, I give first a series of observations

in which only the number of sides of bodies is considered. It comprises

608 sides, divided into 299 right sides and 309 left sides, and also by the

sexes. It shows that considering sides only, the muscle is more often

wanliog than present ; that it is more common in man than in womau, and

that there is little difference between the sides.

FiiEquENCB OF Psoas Parvus in 608 Sides.

RIGHT. LEFT. TOTAI,.

mie Present 89 83 177

Wanting 102 121 223

Total 191 209 400

Per cunt, present 46.5 42.1 44.2

*JoimiatqfAnat, and Phyt., Vol. xxvil, January, 1803.
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EIGHT. LEFT. TOTAL.

Female Present 80 83 163

Wanting 34 26 60

Total 114 109 223

Per cent, present 71 76.1 73

Both Sexes Present 260 272 533

Wanting 79 63 141

Total 339 334 673

Per cent, present 76.6 81.4 79

The above table of sides only shows the muscle present only in 83 per

cent, of the male sides, in 73 per cent, of the female, and in 79 per cent,

of those of both sexes, which, however, were unequal. It was somewhat

more common on the left.

The next table shows the results in the same series of two hundred and

fifty subjects which was used for the psoas parvus.

PyRA.MiD.VLis Records of Both Sides in 250 SaBJKCTS, of Which
165 Were Male and 85 Female.

MALE.

Present on both sides 125 = 75.6%

Present on neither side ... 25 = 15.1

Present on right side ^

oiily 5 15= 90
Present on left side f

only 10 J

Total 165 = 99.7

FEMALE. BOTH SEXES.

58= 68.1% 183 = 73.2%

22= 25.9 47=18.8

!• 5= 5.8 [20 = 8.0I

5

5 J 15 J

85 = 99.8 250=100.0

This shows, in addition to what was shown by the preceding table, that

the two sides were alike in 93 per cent.

We must now subdivide this series into smaller groups according to the

presence or absence of pyramidalis and jwoas parvus considered collec-

Uvely.

Records of Both Musclkr on Both Sides in 250 Cases, of Which
165 Were Male and 85 Were Fbmalb.

A.

PyrninidaJis and
psoas jmrvuB on

both Bidea.

HEX. NIJMBEU. Vr.n CENT.

Male 48 29

Female 16 18.8

Both B0XC8 64 26.6
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B.

Pyramidalis on both

sides. Psoas par-

vus on one side.

C.

Pyramidalis on both

sides. No psoas

parvus.

D.

Pyramidalis on one

side. Psoas par-

vus on both sides.

TDwight.

NUMBER. PER CENT.

Male 18

Female 9

Both sexes 27

Male 59

Female :i3

Both sexes 93

Male 4

Female

Both sexes 4

10.9

10.5

10.8

3).7

3S.8

36.8

2.4

2.4

E.

Pyramidalis on one

side. Psoas parvus

on one side.

Pyramidalis on one

side. No psoas

parvus.

G.

N pyramidalis.

Psoas parvus on

both sides.

H.

N pyramidalis.

Psoas parvus on

one side.

Male
Female

,

Both sexes 2

Male 10

Female 4

Both sexes 14

r Male 8

Female 4

Both sexes 13

Male 2

Female 2

Both sexes 4

.6

1.1

6

4.7

5.6

4.8

4.7

4.8

1.2

2.3

1.6

No pyramidalis.

psoas parvus.

No
Male 15 9.6

Female 16 18.8

Both sexes 31 13.4

These tables show, as would naturally be expected, that the largest

group (C) is that of two pyramidales and no psoas, and that this is the

largest in either sex. For the next largest groups we have to examine the

sexes separately, for we find that 29 per cent, of the men (A.) have all four

muscles, while precisely an equal number of women (18.8 per cent.) (A.

PROC. AMEU. PHILOS. 80C. XXXI. 140. P. PRINTED APRIL 19, 1893.
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and I) have all four, and none of the four. Only 9.6 (I) per cent, of the

men have all four wanting.

By way of a more exact method of determining what relation there may
be between the presence or absence of one muscle and that of the other, I

have put together all the cases of presence of both pyramidales, groups A, B
and C, into one series, and reckoned the percentages of instances of a psoas

parvus on both sides and on neither side, to compare them with the per-

centages of the normal series.

We find 125 men and 58 women, 183 in all, having both pyramidales ; of

these 48 men and 16 women have the psoas parvus on both sides. Calcu-

lating the percentages we find that 38.4 per cent, of these men, 27.6 of

the women and 34.9 of the whole, have the psoas parvus on both sides,

against 36.3, 23.5 and 32 respectively as percentages of the whole series

of 250. We find, therefore, that a subject with two pyramidales is a little

more likely to have the psoas on both sides than one which has not. The
next step is to take as a basis the cases of no pyraraidalis, and to find

whether in them the percentage of psoas parvus on both sides is difierent

from that of the entire series. We find that 25 men and 22 women, 47 in

all, had no pyramidalis ; of these, 8 men and 4 women, 12 in all, had the

psoas parvus on both sides, giving percentages of 32, 18.4 and 25.5 respec-

tively, against 36.3, 23.5 and 33 in the entire series, showing that subjects

with no pyramidales are less likely to have the psoas parvus on both sides

than others. Thus we seem to have found a tendency, though a slight

one, in variations by excess and variations by defect to go together re-

spectively.

By way of further comparison I have counted the number in these 250

subjects in which the palmaris longus was known to be absent on both

sides. I find this is recorded in 21 cases, and very probably occurred in

some others. Let us see whether in these 21 cases there was a more fre-

quent deficiency of either pyramidalis or psoas minor than one would

expect. We find nothing of the kind. As for the pyramidalis we find it

was wanting in three cases only on both sides and once on one side. Tiie

psoas parvus was present on both sides seven times, almost precisely the

percentage of the series of 250.

Finally I found among these 250 cases, 12 in wliich a sternalis was

present on one or both sides (twice on both sides and ten times on one).

This is what may be called an anomaly by excess. Let us see whether

the scries of subjects presenting it was marked by more than ordinary

frequency of the pyramidalis and psoas parvus. The result Is certainly

remarkable, for it is the very reverse of what might bo expected. In these

12 the pyramidalis was wanting on botli sides in 4, and on one side in 3,

leaving it titereforc present on both sides in only 5. The p.soas parvus

wai more normal, being present on both sides in 5, on one side in 1, and

wanting in 6. If we take those two muscles togetlier wo find tliat botli

were absent on both sides 3 times, a percentage of 25, which is about twice

that in tlie entire torios. It cannot be denied that this series uf twelve
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subjects with sternales is too small, and yet there is some reason to think

that a larger series would give the same result only more strikingly.

Thus there are three other cases of sternalis which could not be included,

because in each the record of one psoas was wanting. The first had 2

pyramidales, one psoas was wanting, the other unaccounted for ; in the

second and third both pyramidales and the recorded psoas were wanting.

As we have found that the two sides generally agree it is probable that

the unrecorded psoas was in all these instances wanting. In any case if

these could have been added to the series they would materially have

diminished the frequency of psoas parvus and pyramidalis when the sterna-

lis was present. The criticism may be made tliatthe sternalis should not

be recl<oned as an instance of excessive differentiation, for it is found with

abnormal frequency in anencephalous foetuses and there is reason in some
cases at least to look upon it as a displacement of some fibres of the pec-

toralis major. It is to be remarked, however, that it is in these monsters,

rather than in adults, that the deficiency of the pectoral is common. No
one would think of including them in a series for the study of the fre-

quency of variations. In normal bodies the sternalis may, I think, be

called an anomaly by excess.

These two sets of cases, namely those of absence of the palmaris longus

and presence of the sternalis, the latter especially, tend to disagree with

the conclusions reached on the series of the psoas parvus and pyramidalis.

None the less I am disposed to allow the series of psoas and pyramidalis a

certain weight. But granting that there is a tendency for variations by
excess and deficiency to go together respectively, the fact seems to be that

the tendency is a slight one and that probably the cause, whatever it may
be, that determines the differentiation of muscles must be considered as

acting in most cases on each independently of the others.

Again the only large series of observations bearing on this point is by
Gruber. It deals with the psoas parvus, the palmaris longus, and the

plantaris of 300 subjects equally divided between the sexes. His system

of tabulation is not easy nor altogether satisfactory. He discusses the rel-

ative frequency of defect of tiiese muscles, but apparently from rather a

different standpoint. In no case were all three muscles wanting on both

sides. In three cases only were two of them wanting in both sides and
one on one side. Absence of palmaris and plantaris in the same subject

was also very uncommon. In two cases both palmares and one plantaris

were wanting. In no case, apparently, were both wanting on both sides.
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On a yew Method of Determining the General Perturbations of the Minor

Planets.

By W. F. McK. Ritter, of Milton, Pa.

{Read before the American Philosophical Society, March 17, 189S.)

In finding the general perturbations of the minor planets the special

difiiculty arises from the large eccentricity and inclination of these bodies.

The methods used in case of the major planets fail when applied to the

minor, on account of want of convergence in the series. Astronomers

were content, therefore, for a long time, with computing the special per-

turbations of these bodies from epoch to epoch. Hansen finally succeeded

in eflfecting a solution of the problem, and his work entitled, Ausein-

andtrsetzung einer Zweckmassigen Methode zur Berechnung der Abso-

luten Stoungen der Kleiner Planeten, contains all the formulae necessary

in the cases thus far occurring.

Instead of determining the perturbations of the coordinates, rectangu-

lar or polar, or of finding the variations of the elements, as had been

done by his predecessors, Hansen, in his mode of treatment, regards the

elements as constant, and finds what we may term the perturbation of the

time. Thus, in place of the time, he uses a function of the time, which

he designates by z; so that if g^ is the mean anomaly at tlie epoch, we
have the mean anomaly at any time, in the disturbed orbit, given by

gQ-\-n^, 7Jo being the mean daily motion, and being one of the constants.

If there were no perturbations we should have go-\-nQt, t being the time

elapsed since the epoch.

In effecting his solution of tlie problem, Hansen does not attempt to

give general and complete analytical expressions of the series. Instead,

he, at the start, converts tlie coeflJcients into numbers, and multiplies the

peries together, two and two, by the methods of trigonometry. Thus,

although we find, finally, the perturbations as functions of the time, that

is, have the general perturbations, yet, in applying the method to differ-

ent bodies, we must find the values of all tlie quantities involved for the

particular case under consideration. It would be a great advance if we

had at liand complete analytical expressions, of sufficient convergence, as

is tlie case with the larger planets.

Besides tlie method of multiplying series together by the methods of

trigonometry, which Hansen calls " Meclianical Multiplication"—

a

method he was the first to employ—he also adopts different angles with

which to express his arguments. Thus at the outstart he uses the eccen-

tric anomaly for both bodies. Wlien lie has computed the powers of the

recijirocal of the distance between the disturbed and disturbing bodies,

lie iranHforniH from eccentric to mean anomaly in case of the disturbing

body. And tlien, wlieii he lias expressions tor the perturbing function

and the forces, he iiiakcs another transformation so as to be able to ell'ect

the iDtegrations.
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The transformations must be done with great care, and require a large

measure of time. In addition to the tedium arising from extended opera-

tions of this kind (vvhicli must be generally done in duplicate to insure

accuracy), many of the processes in various stages of the work are not

easily grasped, and certainty is often only secured by performing the

numerical calculations. Thus, then, although the method has been pub-

lished for a long time, it has been applied only in a very limited number

of cases. Watson, in the Preface to his Theoretical Astronomy, says :

"The refined and difficult analysis and the laborious calculations involved

were such that, even after Hansen's methods were made known, astron-

omers still adhered to the method of special perturbations by the variation

of constants as developed by Lagrange."

Hansen seems himself to have felt the force of these drawbacks on his

method, as in a posthumous memoir devoted to the larger planets he

abandons his peculiar method of treatment and uses that of Lagrange.

As far as the minor planets are concerned, there is no doubt that Hansen's

method, as left by him, is too long and difBcult to be practicable.

What we need now is some mode of determining general perturbations

that is easily applied and sufficiently short to attract the efiortsof a larger

number of competent computers. Only in this way can the constantly

growing material be utilized. The new method of treatment will now be

given as briefly as possible.

If J be the distance between the disturbed and disturbing bodies,

Hansen has the equation

n _ 5 _ *L

forflndingr^Y (-)> etc.

Instead of the two factors of the second member, I have used a trans-

formation of them given by Hill, and have

n

(^±\' = N"" (i^a' — Sa cos (£'-
0)) ^ (l + b^

n

-2 b COS (£'
-I- Q)) ^

n

where fi^a^^ Sa cos (t' — 0)\ ' = hb ^°^ + b
^^^

cos (e' — Q)

+ b'^ COS ^ («-Q)-|. etc. J,

1
n

and similarly for (l
-f-

6- — Sb cos (£'+ Q)j ,
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The coefficients of both these factors are the La Place coefficients, and

their values have been tabulated. Thus the part of tlie work relating to

the determination of expressions for ( —V ( — J,
etc., is rendered

comparatively short and simple.

In finding A'' in terms of the radii vectores of the two bodies and of the

cosine of the angle between these rudii-vectores, the true anomaly of both

bodies is introduced. In the analysis we use the equivalent functions of

the eccentric anomaly for those of the true anomalj^ and then, when
making the numerical computations, we cause the eccentric anomaly of

the disturbed body to disappear. This is accomplished by dividing the

circumference into a certain number of equal parts relative to the mean
anomaly, and employing for the eccentric anomaly its numerical values

corresponding to the various values of the mean anomaly.

Having found the expressions of (
"

). (
^

) , etc., in series, in which

the angles are the mean anomaly of the disturbed and the eccentric

anomaly of the disturbing body, the series are changed at once into others

in which both angles are mean anomalies. To effect this transformation

tliere is need of functions called the J functions ; and a chapter is given in

which the expressions for these functions are found in a lorm convenient

for application.

When we have the powers of the reciprocal of the distance between

the disturbed and disturbing bodies, we next findthe term expressing the

effect of the action of the disturbing body on the sun. This is effected

without difficulty.

The expressions for the perturbing function and the perturbing forces

can now be formed. Instead of using the force involving the true anomaly,

the transformation of this, in which the mean anomaly appears instead of

the true, has been used. This is the method given by Hansen in his post-

humous memoir, in which he has abandoned some of liis former notions.

The disturbing forces employed are those in the direction of the disturbed

radius-vector, in the direction perpendicular to this radius-vector, and in

llje direction perpendicular to the plane of the orbit. The forces in these

three directions have been deduced from those in the direction of the

three rectangular axes. The force a *^ is found at once from the per-
dg

turbing function by diflerentiating with respect to the mean anomaly, g.

To find the other two forces symbolized by a r. -~^*, and a? ' ^°, z being
dr dz

the codrdinate perpendicular to the plane of the orbit, it is necessary to

multiply a number of scries together, two and two, by the fonnulie of

plane trlgonomtlry.

Having the vahu-s of the forces, we next find the value of a function

TF obtained by the integration of the expression

n. dt dy ' dr
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A and B being two factors easily determined. TF being known, the func-

tion W is next found by simple mechanical processes, and the perturba-

tions of 2 and of the radius-vector are found at once by the equations

n. ,52 = 72^."^: dt

-dWrdr

Y being a particular form for g.

The symbol d designates the perturbation of the quantity to which it is

prefixed.

The perturbation of the latitude is found by integrating the equation

d —
n.dt — ^- « dz'

where C is a factor found in the same manner that A and B were.

To find n.Sz, or the variation of the mean anomaly, two integrations

are necessary ; in finding tlie perturbation of the radius-vector, and of the

latitude, one integration is needed for each.

The arbitrary constants introduced by these integrations are so deter-

mined that the perturbations become zero for the epoch of the elements.

In making an application of liis formulae, Hansen selected the planet

Egeria, whose eccentricity is comparatively small, the angle of eccen-

tricity being less than five degrees. In making use of the formulte given

in the method here presented the eccentricity is considerably larger. The
convergence of the series is, however, all that can be desired. In com-
puting the perturbations of those of tlie minor planets whose eccentrici-

ties and inclinations are quite large, it may be necessary to divide the

circumference into a larger number of parts. In exceptional cases, sucli

as for Pallas, it may be necessary to divide the circumference into thirty-two

parts. In case of the applications made of the present method, sixteen

divisions have been used : this is the number employed by Hansen for

Egeria.

When a larger number than sixteen is used, the calculation of the

values of i .), i v) > ^^c., is longer; the process is, however, the

same in every case.

After the perturbations have been found it is necessary to have them
in convenient form for the computation of ephemerides, and there has,

lience, been added the method employed for doing this.

The writer has endeavored to present the whole theory in a manner
easily comprehended by those having a respectable mathematical educa-

tion, and in a compass such that the computations can be performed

witliin a reasonably short time. The endeavor throughout has been to

use convenient methods, not to devise new ones.
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Stated Meeting, March S, 1893.

Dr. Brinton in the Chair.

Correspondence was submitted as follows

:

Letters accepting membership were received from Prof.

George Lincoln Goodale, Cambridge, Mass ; Dr. Charles

Schiifter, Philadelphia.

A circular from the Academic de Belgique, Bruxelles,

requesting subscriptions to a commemorative edition of the

works of Jean-Servais Stas.

The death of Prof. C. Schorlemmer, Manchester, England,

January 27, 1892, was announced.

Letters of acknowledgment were received from the Royal

Society of Victoria, Melbourne (liiT); Tokyo Library,

Tokyo, Japan (iiJt), 137, 138); Royal Zoological Society,

Amsterdam, Netherlands (137, 138); Naturwissenschaftlicher

Verein des Reg.-Bezirks, Frankfurt a. O., Prussia (135-138);

Oberhessische Gesellschaft fiir Natur- und Heilkunde, Giessen,

Hesse (138) ; Verein fiir Thhringische Geschichte und Alter-

thum.«kunde, Jena, Saxe-Weimar (138); Verein fiir Erdkunde,

Metz, Lorraine (138) ; Societa Italiana delle Scienze, Rome,

Italy (138); Natural History and Philosophical Society, Bel-

fast, Ireland (138); University Laval, Quebec, Canada (137,

138, and Catalogue i-iv); Editor ot Popular Science Monthly,

New York, N. Y. (139); Wyoming Historical and Geological

Society, Wilkesbarre, Pa. (1^8); Enoch Pratt Free Library,

Baltimore, Md. (137, 138, and Catalogue i-iv) ; Mr. T. L. Pat-

terson, Cumberland, Md. (139); Texas Academy of Science,

Austin (137, 138, and Catalogue, i-iv).

Letters of acknowledgment (139) were received from the

Laval University, Quebec, Canada; Natural History Society,

Sir Juhu W.Duwsou, Montreal,Canada; Public Library, Marine

Biological Laboratory, Boston, Mass. ; Agricultural l^^xperi-

ment Station, KingHton, li. 1.; Historical Society, Providence

Franklin Society, Providence, R. L ; Mr. George F. Dunning,

Farminglon, Conn. ; Connecticut Historical Society, Hartford,
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Conn. ; Prof. W. Henry Green, Princeton, N. J. ; Dr. Charles

B. Dudley, Altoona, Pa. ; Dr. Robert H. Alison, Ardmore, Pa.;

Prof. Robert W. Rogers, Carlisle, Pa. ; Prof. Martin H. Boye,

Coopersburg, Pa. ; Hon. Eckley B. Coxe, Drifton, Pa. ; Drs.

Traill Green, J. M. Moore, Thomas Conrad Porter, Easton, Pa,;

State Library of Pennsylvania, Harrisburg, Pa. ; Mr. John

Fulton, Johnstown, Pa. ; Linnean Society, Lancaster, Pa.

;

Wagner Free Institute, Judge Allison, Profs. Charles S. Dol-

ley, H. Y. Hilprecht, Albert H. Smyth, W. H. Greene, Messrs.

Philip C. Garrett, Edward Hopper, W. W. Jefieris, G. de B.

Keim, Joseph D. Potts, L. A. Scott, Richard Wood, Philadel-

phia ; Prof. John F. Carll, Pleasantville, Pa.; Rev. F. A.

Muhlenberg, Reading, Pa. ; Miss R. C. Longstreth, Sharon

Hill, Pa. ; Dr. John Curwen, Warren, Pa. ; Philosophical So-

ciety, Hon. Washington Townsend, Mr. Philip P. Sharpies,

West Chester, Pa. ; Wyoming Historical and Geological So-

ciety, Wilkesbarre, Pa. ; Mr. William M. Canby, Wilming-
ton, Del. ; U. S. Naval Institute, Annapolis, Md. ; Maryland

Institute, Enoch Pratt Free Library, Maryland Historical So-

ciety, Baltimore, Md. ; Smithsonian Institution, Anthropo-

logical Society, U, S. Geological Survey, U. S. Coast and

Geodetic Survey, Library Surgeon General's Office, Scientific

Library U. S. Patent Office, Weather Bureau, Col. Garrick

Mallery, Prof. Charles A. Schott, Dr. John S. Billings, Wash-
ington, D. C. ; University of Virginia, Leander McCormick
Observatory, Prof. J. W. Mallet, University of Virginia, Va.

N. C. Agricultural Experiment Station, Raleigh
; South Caro

lina College, Columbia; Historical Society, Savannah, Ga.

University of Alabama, University P. O. ; Agricultural Ex
periment Station, Baton Rouge, La., College Station, Texas
Academy of Science, Austin, Texas.

Accessions to the Library were reported from the Institut

Egyptien, Cairo ; Royal Society of South Australia, Adelaide

;

Linnean Society of New South Wales, Sydney
; Royal Geo-

graphical Society, St. Petersburg, Russia; Socidt^ Finno-

Ougrienne, Helsingfors, Finland ; Soci^t^ Hollandaise des

Sciences, Harlem, Holland
; K. K. Geologische Reichsanstalt,

PIIOC. AMER. PHIL08. 80C, XXXI. 140. Q. PRINTED APRIL 20, 1893.



J-^" [March 17,

K. K. Naturhistorische Hofmuseum, Vienna, Austria; Deutsche

Seewarte, Hamburg, Germany ; K. B. Akademie der Wissen-

schaften, Munich, Bavaria ; Wiirtembergische Commission

fiir Landesgeschichte, Stuttgart ; Messrs. Friedlander & Sons,

Berlin, Prussia; Society of Antiquaries, Geological Society,

London, England ; Royal Irish Academy, Dublin ; Public

Library, Salem, Mass. ; American Chemical Society, New
York, N. Y. ; Bureau of Statistics of New Jersey, Trenton

;

Pennsylvania Forestry Association, Dr. J. C. Ayer & Co., Dr.

Charles A. Oliver, Messrs. Henry Phillips, Jr., Julius F.

Sachse, Prof. M. B. Snyder, Philadelphia, Pa.; U. S. Fish

Commission, . Hydrographic Office, Washington, D. C. ; Mr.

William Harden, Savannah, Ga. ; State Historical Society of

Wisconsin, Madison; Agricultural Experiment Stations, Kiogs-

ton, R. I., Blacksburg, Va., Lexington, Ky., Manhattan,

Kans., Fort Collins, Col., Laramie, Wyo.
Pending nominations Nos. 1249, 1250, 1253, 1255 and 1256

were read.

A motion to introduce electric lighting into the building

was after discussion withdrawn.

And the Society was adjourned by the Presiding Member.

Stated Meeting, March 17, 1893.

Mr. Price in the Chair.

Correspondence was submitted as follows

:

A letter from Hon. Robert E. Pattison, Harrisburg, Pa.,

accepting membership.

A letter from Prof Robert E. Thompson, Philadelphia,

resigning from membership at end of the current year, which

was accepted.

The Journal of the United States Artillery School, Fortress

Monroe, Va., was placed on the Proceedings exchange list.
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Letters of envoy were received from the Meteorological

Office, London, Eng. ; Royal Irish Academy, Dublin, Ireland
;

Observatorio Astronomic© Nacional, Mexicano, Tacubaya.

Letters of acknowledgment (139) were received from the

Theological Seminary, Andover, Mass. ; New York Academy

of Sciences, Columbia College, New York ; New Jersey His-

torical Society, Newark ; Prof. Charles F. Himes, Carlisle,

Pa.; Rev. F. A. Muhlenberg, Reading, Pa. ; Department of

State, Washington, D. C. ; Prof. James B. Angell, Ann
Arbor, Mich. ; Col. William Ludlow, Gen. W. F. Raynolds,

Detroit, Mich. ; State Library, Lansing, Mich. ; Oberlin Col-

lege, Oberlin, O. ; Prof. E. W. Claypole, Akron, 0. ; Univer-

sity of Cincinnati, Hon. J. D. Cox, Cincinnati Observatory,

Cincinnati, 0. ; Dr. Robert Peter, Lexington, Ky. ; Geological

Survey of Missouri, Jefferson City ; Academy of Sciences, St.

Louis, Mo. ; Historical Society, Chicago, 111. ; State Historical

Society of Wisconsin, Madison ; University of California,

Prof. Joseph LeConte, Berkeley, Cal. ; Lick Observatory,

Mount Hamilton, Cal.; Prof. J. C. Branner, Palo Alto, Cal.

;

Prof. Daniel Kirkwood, Riverside, Cal. ; Free Public Library,

San Francisco, Cal. ; Academy of Natural Sciences, Daven-

port, la.; State University of Iowa, Iowa City; Washburn
College, Kansas Academy of Science, Topeka; Agricultu-

ral Experiment Stations, Las Cruces, N. M., Lincoln, Neb.,

Laramie, Wyo. ; LTniversity of Arizona, Tucson.

Accessions to the Library were reported from the K. Nor-

deske Oldskrift Selskab, Copenhagen, Denmark ; Soci^t^

Batave de Philosophic Expt^jrimentale, Rotterdam, Holland

;

Physikalische Gesellschaft, Berlin, Prussia ; Verein fiir Erd-

kunde, Metz, Lorraine ; K. B. Akademie, Miinchen, Bavaria

;

Messrs. Alphonse Pictet, Henri de Saussure, Geneva, Switzer-

land ; Societa Africana D'ltalia, Naples ; Direzione Generale

della Statistica, Rome, Italy ; Socidtd Languedocienne de

Geographic, Montpellier, France ; Mr. Manuel de Peralta,

Madrid, Spain ; Meteorological Office, London, Eng. ; Literary

and Philosophical Society, Manchester, Eng. ; Mr. Robert T.

Swan, Boston, Mass.; Free Public Library, New Bedford,
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Mass. ; Scientific Alliance, New York, N . Y. ; Pennsylvania

State College, Harrisburg; Mr. Herbert Welsh, Philadelphia;

Smithsonian Institution, United States Geographical and Geo-

logical Survey of the Rocky Mountains, Adjutant General's

Office, Washington, D. C. ; Artillery School, Fortress Monroe,

Ya. ; Society of Natural History, Cincinnati, 0. ; Academy

of Science, Tacoma, Washington ; Agricultural Experiment

Stations, College Park, Md., Morgantown, W. Ya., Little

Rock, Ark.

The following decease of members was announced:

Hippolyte Taine, Paris, March 5, 1893, set. 65.

William B. Rogers, Philadelphia, March 15, 1893, set. 55.

On motion, the President was requested to prepare an obit-

uary notice of Mr. Rogers.

Secretary Barker presented for the Transactions a paper by

Prof. Francis C. Phillips entitled, " Researches upon the

Chemical Properties of Gases," which was referred to Drs.

Barker, Marshall and Smith, a Committee to examine and

report upon the same.

A paper by Prof A. S. Packard, entitled " The Life Histo-

ries of Certain Moths of the Families Ceratocampidno and

Hemileucidae, etc.," was presented by the Secretaries for the

Proceedings. ,

Prof Snyder presented a paper by W. F. McK. Ritter,

"On a New Method of Determining the General Perturbation

of the Minor Planets."

Dr. Cope presented a paper by Prof. Dwight, on " l\soas

Parvus and Pyramidalis."

Pending nominations Nos. 1249, 1250, 1253, 1255, 1256,

were read.

According to notice, the stated business of the evening, the

queHtion of withdrawing the Society's collections now on

deposit in other institutions, was taken up.
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The following minute of the meeting of Council was read

:

Stated Mkkting, Februaky 10, 1893.

Present : Messrs. Morris, Brinton, Balrd, Ingham.

In the absence of the President, on motion, Mr. Baird took the chair.

Minutes of the last meeting of Council were read.

Dr. Brinton, acting Clerk, read the resolution of the Society which was

referred to Council for action.

Dr. Morris read the resolution of the Curators, and gave his reasons for

holding that the collections of the Society should be retained and exhi-

bited in its present hall.

Mr. Ingham moved that all the collections of the Society be brought

back to the hall of the Society ; seconded by Dr. Morris.

Dr. Brinton spoke strenuously in opposition to the motion, and claimed

that it was contrary to the spirit of the act incorporating the Society.

Other remarks were made by the members present. Dr. Morris urging

the adoption of the motion as in accordance with the spirit of the Society.

The motion being put by the Chair, it was carried.

The Council was adjourned by the Chair at 9.30.

D. G. Brinton, Gl&rk.

Mr. Prime moved to lay the resolution of Council on the

table, but subsequently withdrew the motion in order that the

subject might be fully discussed. An animated debate ensued

participated in by Messrs. Houston, Prime, Brinton, Morris,

Cope, Jayne, Biddle, Du Bois, Barker, Field and others.

The Presiding Member stated certain reasons that in his

opinion rendered the return of the collections at the present

time desirable.

The question being ])ut and a call of the yeas and nays

demanded, the motion was lost by a vote of 16 nays to 8 ayes.

And the Society was adjourned by the Presiding Member.
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PROCE EDINGS

OF THE

AMERICAIvr PHILOSOPHICAL SOCIETY

HELD AT PHILADELPHIA FOR PROMOTING USEFUL KNOWLEDGE.

Vol. XXXI. April, May, June, 1893. No. 141.

Stated Meeting, April 7, 1893.

Mr. Smyth in the Chair.

Letters of envoy were received from the Nederlandsche

Maatschappij ter Bevordering van Nijverheid, Haarlem, Hol-

land ; Societa Italiana delle Scienze, Naples; Meteorological

Office, London, England; Geological Survey Department of

Canada, Ottawa ; Academy of Science, Tacoma, AVashington
;

Museo de La Plata, Buenos Ayres.

Letters of acknowledgment were received from the Insti-

tut Egyptien, Cairo (138); Society Africana d'ltalia, Naples

(187); Prof. Gaston Maspero, Paris, France (136); Geological

Society of America, Eochester, N. Y. (139) ; Mr. Andrew S.

McCreath, Harrisburg, Pa. (139) ; Department of State,

Washington, D. C. (131-136); "Journal of the U. S. Artil-

lery," Fortress Monroe, Va. (137, 138, 139) ; Society of Na-

tural History, Cincinnati, Ohio (139) ; Oberlin College, Ober-

lin, Ohio (137, 138, Catalogue, Parts i-iv) ; Lick Observatory,

Mount Hamilton, Cal. (133); Mr. Everard F. im Thurn,

Georgetown, British Guiana (139).

Accessions to the Library were reported from the Institut

Egyptien, Cairo; Nederlandsche Maatschappij ter Bevordering

van Nijverheid, Haarlem, Holland; Geographische Gesell-

schaft, Vienna, Austria ; Physiologische Gesellschaft, Deutsche

Geologische Gesellschaft, Berlin, Prussia; Prof. H. von Helm-

holtz, Charlottenburg, Prussia; Naturwissenschaftliche Ge-

sellschaft, St. Gall, Switzerland ; R. Istituto Lombardo, Milan,

PROC. AMBR. PUIL08. SOC. XXXI. 141. R. PRINTED MAY 18, 1893.
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Italy; Societa delle Scienze, Naples, Italy; Rassegna delle

Scienze Geologiche in Italia, Institut Internationale de

Statistique. Rome; R. Accademie delle Scienze, Turin; R.

Istituto Veneto, Venice, Italy; Institut de France, Paris;

Ilarleian Society, London, England ; Geological Survey of Can-

ada, Ottawa ; New England Historic Genealogical Society,

American Statistical Association, Boston, Mass.; Connecticut

Historical Society, Hartford ; Cornell University, Ithaca,

N. Y.; American Museum of Natural History, New York
;

Board of Directors of City Trusts, Engineers' Club, Messrs.

Henry Phillips, Jr., Herbert Welsh, Philadelphia ; Depart-

ment of the Interior, U. S. Fish Commission, Washington,

J). C; Academy of Science, St. Louis, Mo.; Lick Observatory,

Mount Hamilton, Cal.; Agricultural Experiment Stations,

Morgantown, W. Va., Larami, Wyo.; Las Cruces, N. Mex.,

Tucson, Ariz.; Museo de La Plata, La Plata, Argentine

Republic.

Photographs for the Society's Album were received of Dr.

F. A. Genth and Prof. F. A. Genth, Jr., Philadelphia.

The death of Isaac Burk (March 30, 1893, set. 77) was an-

nounced;

The Committee on Dr. Phillips' paper on "Gases" reported

it worthy of publication in the Transactions of the Society,

and was discharged.

Pending nominations Nos. 1219, 1250, 1253, 1255, 1256

were read.

Dr. Ryder presented for the Proceedings a paper entitled

" Energy as a Factor in Organic Evolution."

Dr. Cope presented a paper by Thomas G. Gentry on " The
Higher Fungi of Philadelphia and its Neighborhood."

Dr. Cope offered the following resolution:

Retolved, That the American Philosophical Society disapproves of the

term« of tiie bill, No. 1«53. prt-sontcd by Mr. J. II. Fow to the Legisliitiiro

of PonnHylvaniii, entitled "An net. to prohibit public exhibitions of men-
ial or phyHical deforniilies in certain public places," as opposed to the

iatervsts of educHiinn lutd Bciciititlc research, and as injurious to the
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interests of the class of persons whose exhibition for compensation is for-

bidden by its terms.

On motion, the Society adopted the resolation and referred

the matter to the President, with power to make such repre-

sentations to the Legislature as he might choose, if in his dis-

cretion he saw fit so to do.

And the Society was adjourned by the Presiding Member.

Stated Meeting^ April 21, 1893.

President, Mr. Fraley, in the Chair.

Correspondence was submitted as follows:

A circular relating to the llodgkins prizes offered by the

Smithsonian Institution.

Letters of acknowledgment were received from Mr. Samuel

Davenport, Adelaide, Australia (138) ; Society de Geographic

de Finlande, Helsingfors (137, 138); K. Bibliothek, Berlin,

Prussia (Transactions, xvii, 1, 2) ; Socidt^ de Geographic, So-

ci^td Philologique, Marquis de Nadaillac, Profs. E. Levasseur,

G. Maspero, Paris, France (139); Comte Hyacinth de Cha-

rencey, St. Maurice-les-Charencey, France (139) ; Prof. Alex-

ander Agassiz, Cambridge, Mass. (139); Mercantile Library,

St. Louis, Mo. (Catalogue, Parts i-iv).

Accessions to the Library were reported from the Congres

Internationaux, d' Anthropologic, Archa?ologie prehistorique et

Zoologie, Moscow, Russia ; Socidtd de Geographic de Finlande,

Helsingfors; Nederlandsche Maatschappij ter bevordering van

Nijverheid, Harlem, Holland; K. P. Meteorologisch Institut,

K. P. Akademie der Wissenschaften, Berlin, Prussia ; Frau
Gerhard vom Rath, Leipzig, Saxony; R. Istituto di Studi

Superiori, Firenze, Italy ; Accademia di Scienze Morale e
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Politiche, Naples, Italy ; Bath and West and Southern Coim-

ties Society, Bath, England ; British Association for the Ad-
vancement of Science, London, England; Natural History and

Philosophical Society, Belfast, Ireland ; Harvard University,

Mr. A. McF. Davis, Cambridge, Mass. ; American Antiquarian

Society, Worcester, Mass. ; American Oriental Society, New
Haven, Conn.; Historical Society, Buffalo, N. Y.; Mr. Lucien

H. Smith, Kochester, N. Y. ; Free Public Library, Jersey

City, N. J. ; College of Physicians, American Pharmaceutical

Association, Messrs. Finley Acker, Henry Phillips, Jr., Julius

Sachse, Philadelphia, Pa. ; Office of Chief of Engineers, De-

partment of State, Treasury Department, Bureau of Educa-

tion, Washington, D. C. ; University of Virginia, Charlottes-

ville; California Academy of Sciences, San Francisco ; Agri-

cultural Experiment Stations, Storrs, Conn., and State Col-

lege, Pa.

The following announcements of deaths were made:

Esquiron de Parieu, Paris, died April 9, 1893, aet. 79.

Thomas H. Dudley, Camden, N. J., died April 15, 1893,

set. 74.

The President was authorized to appoint a suitable person

to prepare the usual obituary notice of the late Mr. Dudley.

(Mr. William John Potts was subsequently appointed.)

The President announced that Dr. Ruschenberger had been

appointed to prepare the obituary notice of the late W. B.

Rogers.

Mr. Prime made some remarks on " The Present Revolution

taking place in Iron-making in the United States," and was

followed by Dr. Morris on the subject.

Dr. Ryder presented a paper " On the Mechanical Genesis

of the Fowl's Egg."

Nominations Nos. 1249, 1250, 1253, 1254, 1255, 1256, 1257.

1258 and 1259 were read.

And the Society was adjourned by the President.
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The Life Histories of certain Moths of the Families Ceratocampida,

Hemileucidw, etc., with Notes on the Armature of th^ Larva.

By Alpheus 8. Packard.

(Read before the American Philosophical Society, March 17, 1893.)

Family Cehatocampid^.

Judging by the larvae alone, this group is well circumscribed. The

most generalized forms are Dryocampa and Anisota. In these there is no

"caudal horn," and the single median dorsal spine on llie nintli abdomi-

nal segment in Dryocimpa is about one-third as long as that of Anisota,

while in Sphingicampa the spine is reduced to a minimum. That the

larva of Dryocampa is the simplest of the family is also shown by the

fact that the two rudimentary spines on the third thoracic segment are

shorter and less forked, and the other abdominal spines are shorter than in

the other genera.

The suranal plate has the shortest spines in Sphingicampa and longest

in Anisota, being of a length intermediate between these two genera in

Dryocampa, in which, however, they are still long.

Sphingicampa may be regarded as a transitional form connecting Dry-

ocampa and Anisota with Eacles and Citheronia.

Eacles in its first larval stage, as compared with that of Sphingicampa,

differs in the following respects :

The prothoracic segment is armed with spines ; the thoracic spines are

in Stage I forked at the end ; the caudal horn is much longer and slen-

derer, and also forked at the end ; also there is a single median spine on

the ninth abJominal segment. Eiicles is peculiar in the abdominal seg-

ments being marked with two black transverse stripes.

Aglia tau, a connecting link between the Ceratocampidce and Suturniidce

and the type of a new subfamily, Ayliince. In this European Bombycine

moth we have surviving, side by side with the generalized Saturnia, a most

interesting form, which is a Ceratocampid in its earlier larval stages, the

larva in its last stage and the moth being very near the Saturnians,

although it does not spin a cocoon, and should be regarded as a Cerato-

campid. We could not have any clearer demonstration of the origin of

one family from anotlier by direct genetic descent.

The tran^jformatious of this form, originally figured in Duponchel et

Guenee's Iconojraphie* (Tome ii), has been more fully elaborated by Mr.

Poullon.

Having received, through the kindness of Dr. Heylaerts, a young larva

of Aglia tau in its third stage, I have been able to compare it with JEaclea

• Gu6n6e states that after attaining its full size :
" EUe se ret ire 4 la surface de la terre,

entre des mousses et des d6bris de vegetau.x qu'elle attafhe avec de la soie, et elle s'y

change en une chrysalide grosse, courte, d'ua brun fouce saupaudrj de grisAtre, et dout

I'anus est teraoiufi par uue faisceau de pointes recourbies."
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imperialis in its tliird stage, a thing Mr. Poulton could not do for want of

specimens. The resemblance between the two genera at this stage is

most striking, although the fully fed larvae are so different, Aglia passing

at a single molt (the third and last, this larva only having/owr stages),

from one family to another ! We know of no parallel case, or at least of

one so very striking and conclusive.* Thus the ontogenetic development

of this caterpillar epitomizes that of two families, whereas that of most

Bombyces is simply usually only an epitome of that of a subdivision of a

/amily, or of a small group of genera.

Agl-ia tau in its third stage differs from Eades imperialis in its third

stage in having a pair of dorsal "horns " on the first and third thoracic seg-

ments, where E. imperialis has only minute ones on the prothoracic seg-

ment, while those on the second thoracic segment are as well developed as

those on the third segment ; those on the second segment are minute ; all

the " horns " are forked as in Eacles. The dorsal spines on the abdomi-

nal are simple and minute, like those on the second thoracic segment.

The shape of the head and of the anal legs is much as in Eacles, but the

suranal plate differs strikingly in being produced into a rather large,

spinulated spine, a feature not known to exist in any Ceratocampids.

It should be observed in regard to the large size of the prothoracic horns

of Aglia, that those of CitJieronia regalis are quite well developed, being

about two-thirds as long as those on the two succeeding segments.

Upon examining the adult of Aglia, I find that iis head and antenna?

are closely similar to those of Ilyperchiria io. aud the Hemileucida? in

general ; the antennse form a close approach to those of U. io, as on care-

ful examination wiih a good lens a second branch of the pectinations of

the male antennae can be perceived ; it forms a long, separate branch, but

ij in the dead and dry specimens very closely appressed to the anterior

main pectinaiion. In the venation of both wings Aglia shows a most un-

expected resemblance to that of Eacles imperinlis ; like that and other

Ceratocampida; and the Ilemileucidjc, having five subcostal branches,

while in the Saturniidae there are only four, the first one wanting iu the

latter family.

Thus the moth belongs with the Cenitocampida), while the larva after

the last molt loses all its spines and becomes very much like a Saturnian,

perhaps of the type of Telea, though it is without tubercles or spines, and

especially like a smooth lonn, the larva of Aftacus betes Walker, figured by

Burmeister in his Alias of the Lepidoptera of the Argentine Republic.

Wo therefore suggest that Aglin tan siiould bo regarded as the type of

a distinct subfamily of CeratocampidtB, and tlius tlie latter group may bo

dirided into the two subfamilies, CeratocampiDic and Agliinoe.

Over twenty yenw ago, in IRftl, whon llrst l)OKlniiln)? my sHulles on tlio Ilomljyces,

my nttonltitn whh nttnu-tud to ttio NlnKiilar (tluitiKUi of A{iha tan and I coniiNiruil tho

yoiuiKlarvii Io Iho full-Krown larva of (Jithrronid rtfrnlit aiiti |K>lnt«j(i out that llu> latter

Kotiita wn« nil " utnbryonin ronn and therurori> Inforiur Ui ruiik tu tliu Tau moth '

' ^.1»i<.t.

HitlurcUiil, June, 1870, niul Our Vommon Inxcii, 62).
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At present both from their larval and their iinaginal characters, and in

their spinning a cocoon we are disposed to consider the Hemileucidae as a

family closely allied to, l hough distinct from, the Ceratocampidae.

On examining the European genus Endromis, we are disposed to think

that the family EndromidiB is a natural one. It w.ould, however, bea vio-

lation of the principles of classification to include Aglia with it. The two

genera, both as regards their larval and their adult characters, are quite

distinct. I find that Endromis versicolora has the head, palpi and antennae

and the hairy abdomen very closely like those of our Hemileuca maia, but

the median vein of both wings divides into four brandies, and the sub-

costal vein of the four wings divides into five branches, as in H. mataand
the other Hemileucidae. Judging by the colored figures of tlie larva in Euro-

pean works, the larva of Endromis is smooth, with a sniiill retractile head,

oblique bars, and a conical caudal horn. The group Endromidae is a

branch of the Bombycine tree, parallel to but distinct from the Hemi-
leucidae, and stands above the latter, connecting the group and the Cerato-

campidae and Saturniidae with the higher families of the Bombyces, in which
there are four branches of the median vein, all the families mentioned agree-

ing with the Notodontldae in having but three. In its general shape, the

small retractile head, the mode of coloration, and the caudal horn, the

larva of Endromis appears to be remarkably near the Sphinges. Buckley
describes the cocoon as "composed of an open worked reticulation of

coarse black or black-brown silk threads, with round or broad oval

interstices, as the fabric is extremely strong, tough and elastic, covered

externally with moss and birch leaves firmly adherent " (iii, 65).

It is interesting that in the transformations of Rhescyathis erythrincB, as

figured by Burmeister, we have a parallel to the case of Aglia tau. The
fully grown larva is smooth-bodied and without the four long large thoracic

spines, and the caudal horns on the eighth and ninth abdominal segments
of the previous stage. The genus appears to belong to the Ceratocam-
pidae.

Although we are not yet acquainted with the early larval stages of En-
dromis, we do not see why the Sphingidai may not have sprung from a

form like this as much as from Aglia, as the shape and markings of the

full-grown caterpillar are much nearer a typical Sphinx than those of

Aglia. Moreover, taxonomically, Aglia is by no means so "closely"
allied to the Sphingidae as Mr. Poulton in his able papers would lead us to

infer. In its venation Endromis is much nearer, and the latter is a more
generalized or synthetic form than Aglia. From the Ceratocampidtc the

families of Saturniidae and also of Hemileucidae may have originated, and
indeed all the Bombyces, unless we except the Arclians and Lithosidse,

may have evolved before the Sphingidae appeared. Judging by the
characters of the head, the antennie, thorax, and especially the venation,

the Sphingidae are far removed from the Ceratocampidae, and their ori<»in

from the latter family was at least remote, and there must be some lost,

extinct annectant forms which originally connected them.
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The LiPfi Histouy op Dryocampa eubicunda (Fabr.).

The unfertilized eggs laid in New York, July 15, were kindly sent rae

by Mr. James Angus, but they did not hatch.

^^.7.—Length, 1.4 mm. Oval, a little flattened ; the shell yellow, thin,

parchment-like, the surface smooth, polished, under a one-half inch objec-

tive showing no traces of pits or polygonal areas. The shell is so thin

that unfertilized eggs collapse irregularly.

Larva Stage I and 11.—The larva was found at Providence by Mr.
Bridgham about June 20. The following description is drawn up from
his excellent colored figures. He says it molts in a day after hatching,

and after the molt the larva is the same as before, except that the general

color of the body is a little darker, so that the following description will

provisionally apply to both stages.

Length, 5 mm. The head is rather large, rounded, no wider than the

body, and deep black. The body is of the same width throughout to the

ninth abdominal segment. The prothoracic segment a little wider than the

rest of the body. From the second thoracic segment arises a pair of thick

large horn-like tubercles, which are about as long as the thickness of the

segment bearing them ; they are greenish at the base and black beyond ;

the end is blunt, not tapering at all, giving rise to a hair on each side of

the end. All the tubercles on the other segments are in the form of small,

simple acute spines of nearly uniform size, those on the prothoracic seg-

ment being of the same size as those behind the succeeding segment. There
are three rows of spines on each side of the body, and the dorsal ones are

no larger than those of the subdorsal and subspiracular series. On the

eighth abdominal segment there are two widely separate dorsal spines,

and two shorter ones on the nintli segment. The body is pale yellowish

green, with a median dorsal and a subdorsal dark-green stripe, also a dis-

tinct lateral ridge low down, from which the infraspiracular spines arise.

The next stage was drawn June 25, "after second molt."

Stage II {1).—Length, 7 mm. The head is now smaller in proportion

than before, but still black. The two horns are now shorter than before in

proportion to the body, but otherwise the same ; the other spines are

slightly stouter. 77t« six lines are noio reddish, as is the lower (infra-

ipiraeular) side of the body.

Five caterpillars were found feeding side by side on the under side of a

red maple leaf, August 12, at Brunswick, Me. They do not start when
irritated or use their horns.

Stage III (?).—Length, 8-9 mm. Head rounded, scarcely as wide as

the body, very dark chestnut to nearly black. Body cylindrical, not so

much flattened as in Anisota. On the first thoracic segment, which is

slightly narrower than the second, are two rounded black flattened coni-

cal tubercles, not piliferous, and two smaller flatter ones beliind. Two
larger Hubtriangular snbdorsal black tubercles give rise to three minute
liort hairs. On the second thoracic segraonl are two long subdorsal black
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spines tapering to the end, which is slightly forked and setiferous, and the

spines are minutely spinulated ; tlie two horns are about two-thirds as long

as the body is broad. They are represented on the third thoracic segment

by two minute conical black tubercles, the homologous ones on the ab-

dominal segments being minute and greenish, tipped with black. Those

on the sides of each segment are larger, acutely conical and black. On
the eighth abdominal segment are four conical black tubercles, two dorsal

and two subdorsal, one on each side. On the ninth segment is a single

median conical tubercle, not quite so high as those on the eighth segment,

but larger at the base. The subdorsal tubercles on this segment are

slightly larger than those on the eiglith segment. The suranal plate is

subcordate, being excavated in front ; behind it is subtriangular, with two

black tubercles at the end, which are smaller tlian tliose on the side in front

of the middle ; the suranal plate is greenish, like the prothoracic segment,

while the body is tinged with yellowish, with eight faint rather broad

whitish longitudinal stripes. The spiracles are black. The thoracic legs

are black. Tiie anal legs are greenish, with a blackish patch on the out-

side near tlie planta.

In this and the next stage it continues to feed on the under side of the

leaf.

Stage /r(?).—(After third moll, June 29 ) Length, 8 mm. The head

is still black, but the two horns are now wholly black, as long as the body

is thick, and spinulated. All the other spines are solid and black ; the two

dorsal spines on the eightli abdominal segment being two or three times

larger than the others. T/ie body is now somewhat reddish above as well as

beneath, and the longitudinal stripes are reddish. The prothoracic spines

are now rudimentary and button -like.

Stage V (?). — (After fourth molt, July 5, Bridgham.) Length,

10 mm. The head is now gamboge yellow, smooth and polished. The two
horns as before, being rather slender and spinulated throughout. The
body is yellowish green, with faint darker green longitudinal stripes.

The tubercles are obsolete, except those on the eighth and ninth abdominal
segments, which are black and moderately large.

The following notes were made on caterpillars found in Maine and rep-

resent the two last stages of the larva.

Stage F(?).—Length, 20 mm. Head cherry red, about two-thirds as

wide as the body, smooth and rounded. Prothoracic tubercles arranged as

in the previous stage, but a little larger and more conspicuous ; in one ex-

ample the anterior and posterior dorsal ones are coalesced. The second
thoracic horns are black, not much more than half as long as the body is

broad. JVow the white stripes alternate with the dark-green ones, which are

quite distinct, the black tubercles being situated partly on them. The
tubercles on the abdomen are longer and sharper than before, and on the base

in the middle of the suranal plate is a transverse black plate. The black
plate on the ends of the abdominal legs are larger and more conspicuous
than before.
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Note.—Being now somewhat more exposed when feeding, the head has
become of a bright cherry red color, and the body more striped ; the arma-
ture is longer and sharper, except the two most conspicuous horns of the

second thoracic segment.

Final Stage.—Length, 35 mm. The head is considerably narrower than
the body, of a uniform pale clay ochre yellow. The prothoracic segment
is armed with eight black tubercles arranged in a row across the front

edge, the lowest one being placed just above the insertion of tlie legs,

and being acute, while the others are more rounded and button-like.

The second thoracic segment bears two dorsal slender black horns, one-

half as long as the segment itself is wide, slightly tapering from the base

to the end. which is rounded and somewhat truncate. The third thoracic

segment with four black conical tubercles like those on the first segment.
The eighth abdominal segment is provided with three black tubercles

on each side ; the lowest one on this and the seventh segment being

larger and sharper than tho corresponding ones on segments 1-6.

The ninth segment is furnished with a median sharp tubercle, apparently

of double origin, as it is slightly forked at the tip ; it is about two-thirds

smaller than the lateral ones.

The suranal plate is triangular, with the surface flat and rough, ending
in two black conical spines, with three on each side in front (in one
example two are wanting on one side, and the corresponding ones on the

other side are white).

The body is pale pea-green, washed with white on the back between
the seven dark-green stripes, one dorsal and three on each side, which
are wider and diffuse. The thoracic legs are pale tlesli, the abdominal
ones greenish. Anal legs large, triangular, rough and granulated, with
a few black and white conical spuies on the edge above the planta. The
fleshy lateral ridge is well developed and washed with a reddish flesh tint

on the eighth and ninth segments. The spiracles are jet-black and are

conspicuous. The body beneath is as deep, if not deeper green in hue
than on the upper side.

Life History of Anisota senatoria (Abbot and Smith).

The larva* hatched August 1 and 3.

Stage J—Length, 3.5 mm. Head large, round, smooth, wholly black,

ft little higher than wide ; when seen from in front a little wider than the

body. Prothoracic segment a little wider than the second thoracic seg-

ment, smooth, unarnu'd. but with a transverse dusky patch extending
across It. Tlie second tlioracic segment hears a pair of high clavate spines,

which arc a little longer than the lioad is wide, and each bearing two ter-

minal bristles of uncijual length. Tlic spines are black, being of the

ame cohir as the llionicic legs. Tho body is wholly greenish yellow, with
long, rather pale, ycllowisli brown hairs arising from conical tubercles.

The end of the body is a little more yellowish than towards the head.



1893] 140 [Packard

August 4 the same larvae had become 5.5 mm. in length. The body

was now green, with no yellow tints, and the two horns are black. The

head is scarcely as wide as the body, and the hairs are greener and less

conspicuous.

Stage /A.—August 10-13. Length, 7-8 mm. Bead, prothoracic segment

above and horns, with the suranal plate and anal legs jet-black. The

body is now dark green with yellowish-green lateral lines and black conical

acute warts. A median dorsal dark line ; a subdorsal pale yellowish-green

line, and below it a lateral wider line of the same hue, separated by a very

narrow dark-green linefrom a broad lateral line which includes the lateral

swollen ridge, and a row of conspicuous black tubercles. Under side of

body dark green. The tubercles on the eighth and ninth segments larger

than those in front, suranal plate rough, tuberculated, black. Thoracic

horns large, long, black, nearly twice as long as the body is wide, and

one-third longer than the head is wide. Tlioracic legs black ; abdominal

feet dark green, except the anal pair, which are black.

Stage i//.—August 20. Length, 13 mm. The specific characters now
appear, so that the larvse may be easily identified. Tlie head is slightly nar-

rower than the body. Prothoracic plate distinct, black. Tiie thoracic

horns are black, one-third longer than the body is thick. The body is

dark yellowish green, or rather olive green, icith two narrow yellowish dor-

sal lines, and a subdorsal and a lateral yellowish line on each side. The
spines are a little longer and sharper than before, otherwise the larva is

as in Stage IL

Partial Life Histouy of Anisota virginiensis (Drury) (pellu-

ciDA A, and S.).

For the larvae on which the following descriptions are based, I am
indebted to Joseph Bridgham, Esq., who sent them from Providence,

July 1.

Stage IT.—Length, 7 mm. Head large and full, dark umber, wider

than the middle of the body. The prothoracic segment is broad, with the

front and sides flaring ; upper surface dark chestnut. Body chestnut-

amber. From the second thoracic segment two very long, sparsely spin-

ulate, black horns arise, which are nearly half as long as the body ; they

are a little flattened at the tip, ending in two piliferous tubercles. There

are on all the other segments six rows ofconical acute black tubercles ; the

eighth segment is armed exactly as the seventh. On the ninth is a single

median spine. The tenth segment or suranal plate is paler than the body,

and near the edge are six whitish tubercles ; and at the end are two long,

piliferous tubercles. The spiracles are distinct, being ringed with black.

The thoracic and middle abdominal legs are black ; the anal legs of the

same varnish-colored tint as the suranal plate. The skin of the body is

rough, with two lateral ridges, on the upper one of which the spiracles

are situated and on the lower a spine. Across each segment behind the
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spine is a transverse row of small whitish warts, and other granulations

are scattered over the body. The caterpillar is dark, and a somewhat
conspicuous object on an oak leaf. It molted about July 14 or 15.

Stage 111.—Length, 15 mm. Head light chestnut ; slightly narrower

than the bod}', which is much as before in color and appearance. The
two horns on the second thoracic segment are now much shorter in pro-

portion, being one-third longer than the segment is wide, or as long as the

second and third thoracic and first abdominal segments taken together.

The color of the body is the same, but tlie white granulations, very

unequal in size, are more distinct than before. The spiracles are wholly

black, and situated between two indistinct broken white parallel lines.

The black dorsal spines on the third thoracicand first abdominal segments

are smaller than those on the other abdominal segments ; those on the

eighth and ninth segments are of the same size and larger than ihose on

the other abdominal segments. The suranal plate and anal legs are of the

same color as the rest of the body. It molted July 22, having been about

seven days in this stage.

Stage IV.—Length, 21 mm. Head as before, as wide as tlie body in the

middle. Some new marks now appear ; there is a broad, dorsal, dark,

longitudinal band composed of a series of square, dark patches, sprinkled

over with thickened white granulations, and a subdorsal band of the

same color, composed of oblong, dark patches, bearing a spine above, and
on the lower edge the black spiracle, situated on a white field. The skin

is of the color of beeswax. Tliere is a median black forked spine on tiie

ninth abdominal segment. The suranal plate is as before, but the tuber-

cles are long and slender, rounded at the tip, and porcelain white. Tlie

two spines at the end of the suranal plate are tipped with black ; this

plate and the anal legs being paler than the body. Tlie liorns on the

second thoracic segment are now shorter than before, or as long as the

third thoracic and first abdominal segments taken together. The other

spines are as before, those on abdominal segments 4-8 being larger than

those on the three segments in front.

For comparative descriptions of the final stage of this and of A. stigma,

by Dr. C. V. Riley, see our Forest and Shade IVee Insects, 125. 127.

Partial Life History of Anisota stigma (Fabr.).

For this larva, received September 12, I am indebted to Mr. James

AnfTUB, of West Farms, N. Y.
Stage IVCt).—Lengtli, 25 mm.; length of second thoracic horns, 10 mm.

Head Indian red or dull cherry red. Prothoracic segment with six large

Mtout forked spines, wlicre those of A. tirginiensis are small, almost rudi-

mentary, and tlicy are larger than in the final stage. Also the ])orcclain

while granulations are mucli larger than in .1. virginiensis. The horns on

the.second thoracic segment are movable and much longer than in the Inst

ulage, being nearly twice at. long in proportion. The spines on all the
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succeeding segments are of nearly the same size, being nearly one-half as

long as the body is thick ; those on the third thoracic segment are unevenly

forked and of the same size as those of the sixth and eighth abdominal

segments ; those on segments 1-5 being a little smaller ; those on

the third thoracic segment are more regularly bifid than the abdominal

ones, which have the smaller fork lower down. The single median spine

on the ninth segment is no larger than either of the two on the eighth

segment, and armed with white spinules. The suranal plate is rounded

with six black and several white spines, the basal black ones the largest.

The skin is of a peculiar blackish pitchy color. Spiracles black. The

thoracic and abdominal legs are dark pitchy ; sides of tlie anal legs red-

dish, like the suranal plate. No subdorsal or lateral pinkish stripe, like

those in A. virginiensis.

Last Stage.—Length, 35 mm. ; of the second thoracic dorsal spines,

6.5 mm. The head is of the same color as in the previous stage. Tlie

second thoracic spine is about as long as the body is thick, and recurved ;

the other spines are more curved backwards and downwards than in the

previous stage, and their shape is very different, the upper surface being

smooth, the spinules being collected on the underside ; the usually single

large spine being white, and beyond the middle, with smaller abortive

spinules on the side ; these spinules are larger on the spines of the eighth

and ninth segments ; suranal plate reddish, its surface rough, with wliite

piliferous granulations ; near the base is a large black spine on each side,

and two black ones of about the same size at the end forming a fork.

Spiracles black. Thoracic and abdominal legs pitchy black ; sides of the

anal legs reddish. Skin dark, with more numerous white granulations

than in the previous stage.

It is quite different and easily distinguished from A. virginiensis ; com-

pared with this species, the head is of the game size but the color quite

different, being dull cherry or Indian red, while that of A. virginiensis is

yellowish amber. All the spines are much longer ; those on the back of

the second thoracic longer, and those beliiud two or three times longer ;

thai on the ninth abdominal certainly three times as long as in A. virginien-

sis. The skin is blacker, and thus the granulations are more distinct, be-

sides being larger, while A. stigma lacks the subdorsal and lateral pink or

flesh-colored bands present in A. virginiensis.* The spines on the suranal

plate are stouter and longer.

Life History op Sphinoicampa bicolor (Harris).

Dr. H. S. Jewett has already (Papilio, ii, 38 and 144) fully described

the egg and the larval and pupal stages of this interesting insect, and

I have only to add some details omitted by him. My descriptions were

drawn up from living specimens, supplemented by examination of the

Riley says that the body of A. pelludda is two-strlpad and that the spines are Bhorter

than iu A. stigma.
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alcoholic specimens of the different stages. We have, perhaps, a no more
interesting and beautiful caterpillar, whether we consider its peculiar

appendages, its rich and gorgeous coloration, or its defensive habits, and
the most carefully described details will not be superfluous in comparing

the different stages with those of its allies, Citheronia regalis and Eacles

imperialis, and the allied South American forms. I am indebted to my
friend, Mr. W. N. Tallant, of Columbus, Ohio, for sending me a good

supply of eggs from which the second or Jul}' brood of larvae hatched.

The food plant is the honey locust {Qleditschia triacanthos), though Dr.

Jewett adds Gymnocladns canadensis, or Kentucky coffee-tree.

£gg.—Flattened oval, disk-like, each end alike. Length, 1.8 mm. ; width,

1.5 mm. At first green in color, as the embryo grows, states Jewett, the

egg becomes biconcave and changes to yellowish brown, and from

thirty-six to forty-eight hours before hatching the head of the larva shows
through as a dark brown spot. The egg is about one-half as large as that

of Eacles imperialis, but of the same shape. The shell under a lens

appears smooth, like parchment ; under a one-half inch objective the sur-

face is seen to be ornamented with very faint polygonal impressed areas,

which are much fainter and less easy to detect than those of the egg of E.

imperialis. The swollen nucleus or bubble in each polygon is very

indistinct.

It is interesting to compare the sculpturing of the shell with that of E.

imperialis and Citheronia regalis, llie lormer being intermediate between
Sphingicampa and Citheronia. In E. imperialis the shell is sculptured a

little more distinctly with irregular polygonal imprints which are not so

closely crowded as in Ciilieronia, and the median raised nucleus or bubble

is pale but tolerably distinct. Length, 3 mm. ; width, 3.5 mm. In the

shell of the egg of C. regalis the polygonal impressed cells are easily

recognized under the microscope aud faintly detected under a strong lens.

The cell imprints are much more distinct and more crowded than in the

two otlier genera, while the median nucleus or bubble is more prominent

and darker ; it varies in diameter in different cells, being from about a

third to a half as wide as the cell itself. The walls are quite irregular and
not always distinct.

Larva Stage I.—(Described four to five hours after hatching.) Length,

4 mm. The head is large, rounded, smooth, unarmed, except with a few

scattered tapermg dark hairs ; it is blackish chestnut ; it is wider than

the body and slightly wider than the protlioracic segment, which is broad

and llaring in front, as in Auisota. It is rather higher than wide, and on
the vertex Klighily bilobed and is paler in Iront than behind. The termi-

nal joint of the antenna is slightly bulbous and bears besides the tactile

brlsile atK>ut tlirce olfactory roils.

The body is subcylindrical, a little flattened, but not so much so as in

Anisota. The protlioracic segment is broad and flattened, smootli and
unarmed, excfi)t with about a do/en dark small hairs. On each side of

the Boccnd and third tlioriicic segments is a subdorsal pair of remarka-
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ble movable spines, nearly Iwolliirds as long as the body, which open

and close together like great arms, spreading apart, or directed forwards

and outwards more or less constantly while walking, the creature at this

age being rather active; they are evidently at this period defensive

organs. They are stout, thick at the base, those of each pair close to-

gether at their base ; they slowly taper towards the end, and are armed

with 12-14 short, thick, blunt, dark spines ; at the end of the spine is a

remarkable bulbous expansion somewhat chestnut-shaped, being a little

flattened and subtriangular, broad at the end, from each side of which

arises a small slender tubercle bearing a blunt, stout spine about a

third longer than the tubercle. The appendages themselves are dark

chestnut, pale amber at base and on the outer third, but the bulbous tip

is dark reddish black. Those of the third thoracic segment are very

slightly shorter than the pair in Iront and in each pair the outer spine is

the shorter. These horn-like appendages are flexible, especially near the

end, and are sometimes bent over and around so as to form a decided bow
or curve, or even a nearly complete circle. Compared with those of Ci(ke-

ronia regalis, which they most nearly resemble, those of Eaclea imperialis

being forked at the end, the bulbous tips are a little longer, but still of

the same general shape and size.

Along the abdominal segments are six rows of very long and slender

conical tubercles, giving rise each to a single black seta, which is about a

tliird longer than the tubercle ; there are thus six piliferous tubercles on

each segment (1-7), the lowest of which, one on each side, is situated just

above the base of the legs, and has a double base, sending off posteriorly

at nearly right angles to the main tubercle a small lateral one, which

emits a black bristle.

On the eighth segment is a very large, stout, acute, bright-red horn,

which is borne either erect or directed a little forward ; it ends in two

long, slender tubercles, each bearing a bristle about as long as the tubercle,

and along the trunk are several large spinose tubercles, each ending in a

black bristle. The dorsal median tubercle on the ninth segment is

broader than long, being transverse, and bears two bristles. The suranal

plate is rather narrow, much narrower than long, and ending in two long

slender tubercles, each bearing a dark bristle, besides four other bristles.

The anal legs are provided with a dark patch on the side and bear long

bristles, while there are three black bristles on the base of each middle

abdominal leg. There are sixteen (possibly eighteen) crochets on each of

the abdominal legs. The body in general is pale green, with a slight yel-

lowish tinge.

There is a median linear dorsal line along the body, and on each side

are four narrow dark lines on a green ground, the two middle lines being

diff"use, and enclosing a dark band and bearing a row of bristles. The
freshly hatched larva spins a silk thread, which after a while is annoying
to the observer from its being in the way and adhering to the leaves of

its food plants.
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The larva, July 17, just before moulting.—Length, 7 mm. The head is

now small, black, one-half as wide as the body, which is filled out from

five days' feeding. The longest thoracic spines are scarcely one-third as

long as the body, and all are pale reddish amber at base and on the outer

third, the terminal knobs being black-brown. The caudal horn is also

pale reddish amber at base. There is now a definite, broad, white, lateral

stripe along the abdominal segments (not appearing in the thoracic),

which is bordered above by a dark, thread-like, brownish, spiracular

line, enclosing the spiracles which are minute and difficult to detect.

Above the spiracular line is a linear distinct white line, and above this

is the pale-green subdorsal stripe, diffusely edged on each side with a

darker tint. There is a median, small, rounded, amber-colored, dorsal

tubercle on the ninth segment, which is double, bearing two bristles.

The end of the suranal plate is reddish amber, bifurcate and bearing

black bristles. There is a dark patch on the outside of the anal legs.

Stage II.—Moulted July 18 and 19. Length, 10 mm. The head is now
high, slightly angular on the sides ; black-brown with a light-brown

or greenish lateral stripe on each side, diverging from the light-green ver-

tex to the antennfe, the two stripes varying from pale brown to green.

The great spines (both thoracic and caudal) are of about the same propor-

tions and colors as in Stage I, except that the eight thoracic spines, whicli

are still no shorter in proportion to the body, are not so much swollen at

the end, the bulb being shorter and broader, and the spines larger, mak-

ing a more decided fork, and thus resembling those of Eacles imperialis.

On each of the abdominal segments there is a posterior, transverse row of

six dorsal, distinct, piliferous, conical warts, there being only two minute

ones in Stage L The anterior series of piliferous tubercles on each seg-

ment are now rather large, conical, tJie two dorsal ones large and stout,

twice as large as the subdorsal and lateral ones, and all being lemon-yellow

(less greenish than before) bearing a terminal black spine, and with

a second piliferous tubercle growing out from the side.

The dorsal lines have almost disappeared, there being a subdorsal, pale,

almost whitish line, besides a faint, narrow, dorsal, greenish line. The

lateral ridge is now prominent, and bright lemon-yellow, forming a distinct

broken line, bearing in the middle of each segment a very slender, black-

ish, piliferous wart. A dark reddish purple, narrow, spiracular line

;

between this and the yellow line is a white stripe and another narrower

one above It, while still above is another reddish purple line. Otherwise

\\\Q markings arc the same, the suranal plate, however, is edged with

lemon yellow, lelng the continuation of the lateral yeilow band.

Thoracic and alnlominal legs "green tipped with brown " (Jewett).

In this stage upon touching or teasing the larva the thoracic spines

•pringout, at the same time the head together with the thoracic region

Jerk violently, us if to boat olT an Intruder. Also when two caterpillars

meet they evidently attack each other, butting and striking with their

boras, like two hostile gouts, deer or cattle. It seemed evident, after
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repeated observations, that the great thoracic spines are of real defensive

use.

An examination of Fig. 2 will illustrate better than a prolix verbal

description the appearance of the spines in Stages I and II of this species.

They are all drawn with the camera, and it is to be observed that the

" horns " are more like those of Citheronia regalis than Eacles imperialis.

a, one of the horns on the second thoracic segment; a', the extremity

enlarged, showing the circular corrugations ; a", the same more magni-

fied ; a'", a terminal spine enlarged, showing its mode of insertion ; it

contains a central mass of minute globules ; b, the first abdominal seg-

ment enlarged to show the position of the dorsal, subdor^a!, supra-spirac-

ular and spiracular stripes, the latter enclosing the spiracle ; also the

position of the four spines, one dorsal, one subdorsal and two infraspiracu-

lar ; the spines are all minutely barbed ; c, a dorsal spine, bearing a

spinuie at its base; d, "caudal horn" or medio-dorsal spine on eighth

abdominal segment ; ix, that on the ninth segment ; it is small, conical and
forked at tlie end, each fork bearing a long seta. All the foregoing in

Stage I. /, a "horn" from the second thoracic segment. Stage II; the

two terminal spines have entirely changed in shape, being larger and
longer, and bearing a tapering fine bristle ; a third smaller conical tuber-

cle has appeared near the base of one of the forks. The spinules on the

trunk now bear a bristle ; e, "caudal horn " of Stage II ; now large and
high, deeply forked at the end ; tiie spines or tubercles on the trunk ot

the horn now bear each a slender bristle.

Stage 7/Z—Molted July 26, 27. Length, 13-15 mm. The head is

now high, the face subiriaugular, not black as before, with a green

lateral stripe, but pea-green with a yellow stripe on each side, shaded more
or less with black between the yellow V ; and on the outside, in one

example, the black is reduced to a diffuse patch inside, while in another

larva it is outside of the yellow V. The head is now nearly as wide as

the body.

The eight horns are still nearly half as long as the whole body and are

now paler than before, being reddish chestnut and yellow at base, with

black spinules and blackish at the lips, which are now not bulbous, only

irregularly forked. The spines along the body are larger and stouter

than before ; the tubercles at base are deeper yellow than before, tipped

with black, while the high, conical or (sometimes) rounded granulations

are snow-white. The lateral yellow stripe along the body is more dis-

tinct than before ; it is bordered above with pure white, and above this is

the linear dark purple spiracular line, shaded above more distinctly than

in the preceding stage with deep blue- green or verdigris green ; the

caudal horn as before being pink, with white spines bearing black bristles.

The larva also diflers from that of Stage II in the suranal plate, which is

more deeply forked, the forks being thicker, larger and with several tuber-

cles ; the sides of the plate are heavily spined and on the surface are

about six central, small, conical spines. Now the dorsal abdominal

PROC. AMEK. PHILOS. SOC. XXXI. 141. T. PllINTED MAY 8, 1893.
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spiaes are dittineily itory-white on the outer side from the base up to the

dark tip. The spiracles are much larger than before, distinctly interrupt-

ing the dark purple spiracular line which is paler than before.

Stage IV.—Molt not seen, but it probably occurred August 1 or 2.

Length, 25-28 mm. The bead is, as before, with two yellow stripes, one

on each side, and bordered more or less on each side, especially in front,

Willi black. Tliefour pairs of thoracic horns are naic but little longer than

the body is thick and are reddish flesh-color, dark at the slender forked

tips, and yellowish green at the base.* The "caudal horn" is now con-

siderably shorter in proportion than before, being about two-thirds as long as

the body is thick, and is of the same peculiar deep fleshred as the thoracic

horns. The sharp, stout, spine-like tubercles on the fourth and sixth

abdominal segments are slightly over twice as large and thick as the

other dorsal tubercles which are as in the previous stage, and bear a ver-

ticil of from three to five short blunt spinules ; they are now silvery white

on the outside (Jewett says burnished silver). The lateral yellow, car-

mine, white and blue bands are much as before. The increase in size of

this stage over the preceding one is noticeable.

In his account of this stage Jewett states that the head is "green,

bilobed, minutelj' pubescent," also that the thoracic horns had lost their

knobs at their extremities ; but this appears to take place at the time of

the second molt.

In a larva 20 mm. long, and probably of this stage, the lateral band is

tricolored, marked below with straw-yellow, the yellow enclosing the

base of the black spines. Jewett says: "The legs of some larvtc are

green and of others brown. Prolegs of some green and in others green

tipped with brown. In some larvte the stigmatal space has numerous

small, black tubercles on each segment ; in others there are no black

tubercles."

The following description of another larva, drawn up October 10, and

probably in the fourth stage, may be useful.

St(ige IV (?)—Length, 24 mm. Body rather thick. Head remarkably

Sphinx or Smerinthus-like, as wide as the body, flattened in front, broad

below about the mouth, but narrowing towards the vertex, as in Sphinx
;

the skin rough ; with two lateral, rather broad, yellow lines, which arise

Irom the base of the antenntu and converging nearly meet on the ver-

tex ; across the upper division of the clypeus is a blackish band which

adjoins a black blotch on each side, and which touches the yellow line.

Labrum pale yellowish, blackish in the middle ; eye-patch and mandibles

black.

Prothoracic segments very slightly wider than the rest of the body in

fnmt ; the front edge flaring and rising up somewhat collar-like ; this

edge armed with a single row of white tubercles, about ten on each side

of the segment, those above nearly adjoining at base and tinged with

* Jewott says the iplnM are " brown in some larvtu and greoii In others."
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yellow ; those on the sides below pure snow-white ; behind the front

edge are four small but distinct white warts, two in tlie middle.

The second and third thoracic segments each with two widely sepa-

rated pairs of horns, not quite so thick as the caudal horn, each about

two-thirds as long as the segments bearing them are wide ; they are

slightly recurved and scattered over them are conical white tubercles

which are irregular and blunt at the end ; they are yeliowisii at base, near

the middle becoming dark pink and at tip reddish black-brown. On the

front edge of the second thoracic segment between the horns is a row of

three conical sharp tubercles, with a similarand some minute ones on each

side, while on the third segment are two similar white warts.

Across the dorsal side of the abdominal segments 1-7 are two rows of

white, sharp, conical tubercles ; two of those on the front edge of each

segment being longer and sharper than the others and directed backwards.

On these same segments (1-7) is a third set of curious tubercles, mostly

large conical and black internally, but on the outside shining opalescent

pearl or silvery white, and resplendent, glittering brightly by lamplight.

Of these curious spines those on the first abdominal segment are smallest,

and those on segments 4-8 are largest, being about one-third as lung

as the caudal horn ; the pair on segment 6 being the largest. The "cau-

dal horn " on the eighth segment is large, with a few white tubercles,

those at the end of the horn being reddish ; the tip is slightly forked,

there being two minute tubercles ; all those on the sides of the horn bear

a short fine hair. In the middle of the ninth abdominal segment and in a

position homologous with the caudal horn, is a minute, short, median,

white wart, which is reddish at the base. The suranal plate and hind

legs are very large, tlie surface rough and heavily warted, especially on
the edges ; the lower edge of the anal legs and suranal plate are inter-

rupted with black. The eighth and ninth segments and base of the

suranal plate are a little wider than the middle abdominal segments.

The suranal plate is a little longer than wide, subacutely triangular, the

tip forked and ending in two rather large tubercles, which are greenish

at the end, blackish at base, with a little transverse median black stripe

in front.

The stigmata are deep flesh colored, with a slit in the middle, whitish,

especially at the end. The stigmatal line along the side of abdominal
segments 1-8 is whitish, edged above with purple, and still above washed
irregularly with livid greenish blue, while from the eighth segment to the

tip of the suranal plate the line is straw-yellow. Below, near the base of

the feet, is a lateral row of sharp black spines ; there are several on the

sides of the thoracic segments and one rather large one under each
spiracle, whh smaller sharp ones below. The thoracic legs are black

;

the middle abdominal legs large, greenish, with two or three alternating

rows of sharp black spines near the base, and also with fine white tuber-

cles like those on the rest of the body. Along the middle of the under
side of the body the skin is immaculate green.
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Stage V and last.—Length, 35-38 mm. (Jewett says from two to

two and a half inches when fully grown). The head is now not angular

but rounded, though slightly narrowing and produced above ; dark pea-

green, considerably darker than the body ; with a broad yellow band
beginning on the antennse and fading out on the vertex. The ocelli are

black ; the mandibles black ; the anterior lobes of the labrum brown,

including the palpi. The head is about two-thirds as wide as the body,

the surface covered with fine minute granulations arranged in groups

(only seen under a strong Tolles lens).

The body is thick ; the prothoracic segment short, and not so wide as

the second thoracic segment. It is unarmed, its front edge with a trans-

verse series of white bead-like warts set close together. Behind, the

body is thick, being of the same thickness as far as the eighth abdominal

segment. Second and third thoracic segments each with two pairs of

very large spines which are about two-thirds as long as tlie body is thick ;

the outer one of each pair is slightly shorter and slenderer than the inner,

but those of both pairs are alike in size ; they are roseate, pale coral-red

and not so near in tint to the spines of the food-plant as in the young ;

when the caterpillar is at rest tliey are held close together in a recurved

position and in the grown-up larva when touched they are not moved or

the body jerked in response to such stimulus. They are adorned with

white blunt spines, which are often tipped with black.

"The ' silver horns' on the fifth to the tenth segments are now one-

sixteenth to one-eighth of an inch long, bright pink inside and burnished

silver externally. The number of tliese 'silver horns' varies in different

larvaj, some having them only on the seventh and ninth segments
;

others have them on the fifth, seventh and ninth segments ; still others

have them on the fifth, seventh, ninth and tenth segments" (Papilio, ii,

49). "I have now to add that this year I reared three larva; having these

silver horns on every segment except the twelfth ; still the imagines from

these three larvuedid not differ from the ordinary form " (Jewett, Papilio,

ii, 144).

The horn on the eighth abdominal segment is now only about one-

fourth shorter and thicker than tlie thoracic spines, and is of the same
color and structure, the spiuules being conical, rounded, blunt, wliite, and
bearing a fine bristle.

On abdominal segments 1-7 are two dorsal rows of acutely conical

spines, which are recurved and directed backwards. Those on the fourth

and sixth segments are twice or thrice as large as those on the other seg-

ments (1-3 and 4 and 7) and provided with three or four blunt spinules ;

the spines themselves are roseate on the inner side, and externally bril-

liantly painted with a pearly silvery while, giving off all the colors of the

rainbow during the movements of the animal. The corresponding spines

on the other segments are painted in the same fashion though leas bril-

liantly.

On the Bide of the body from the tiiird tiioraclc horns to the eighth ab-
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dominal spiracle is a bicolored stripe ; it is pure marble-white below, and

above rosy purple, and is interrupted by the wax-colored spiracles, which

extend above the upper limits of the reddish line. The suranal plate is

very large and long, deeply divided at the end, the two forks being, like

the surface, coarsely granulated witli stout short conical spines ; the plate

is green, with the edge straw-yellow. There is a minute median spine

on the ninth abdominal segment. Each abdominal segment with two

dorsal transverse rows of white, bead-like, coarse granulations. Below
the bicolored lateral stripe is a black, double, conical spine on each seg-

ment, and underneath on abdominal segments 1, 2, 7 and 8 is a group of

unequal, smaller, black, sharp spines. The body beneath is granulated

with white, and also on the sides, as well as above.

The thoracic legs are black, partly greenish beneath ; the abdominal

legs, including the anal pair, are greenish, with a group of singular black

piliferous spines, while some of the spines are tipped with white.

The general color of the body is of nearly the same hue as the under

side of the leaves of the honey-locust, and thus colored it is partly assimi-

lated and protected by its color, while the horns are in general like the

spines of its food plants. On the other hand the gleaming silvery spines

certainly render the creature conspicuous, as well as the lateral parti-

colored band.

Tt would appear probable that the formidable spines of the grown-up
caterpillar save it not infrequently from being swallowed by birds ;

though the horns are probably of greater use in the earlier stages when
they are much longer and much more movable, in frightening away ich-

neumons and Tacliinaj. For example, even when 20 mm. in length, a

larva was seen when teased to spread apart its great arm-like horns, while

the full-fed ones did not notice such stimulus.

Summary of the s.\iiiENT Features in the Ontogeny of Sphin-

GICAMPA BICOLOR.

A. Congenital Characters of the Larva ; all appearing in Stage I.

1. Tlie two pairs of enormous spines of second and third thoracic seg-

ments one-half as long as the body, and ending in a two-spined, large,

flattened, dark bulb ; freely movalile and plainly defensive in function.

2. The large, reddish, spiny "caudal horn," on the eighth uromere,

ending in two bristles.

3. The double piliferous tubercle on the ninth uromere ; becoming

obsolete in Stages IV and V.

4. The abdominal region is longitudinally striped with dark and
whitish bands, but there are no transverse marks in Stage I or in later

stages.

B. Evolution of Later Adaptational Characters.

1. The head slightly angular, face subtriangular, with a light brown
or greenish lateral stripe (Stages II-V).
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2. Appearance of a transverse row of dorsal granulations on the hinder

end of each hcgment in Stage IF, persisting through larval life.

3. The eight thoracic spines lose their bulbous tips, and become sim-

ply slightly forked in Stage III, and later.

4. The two dorsal spines of uromeres 1-7 are in Stage II larger than the

others ; in Stage III they become ivory-white externally, and in Stage

lY larger and silvery white on the outside.

5. In the last two stages the eight thoracic spines become very much
shorter in proportion to the size of the body and become less movable ;

as they decline in size and functional importance, the metallic, silvery,

dorsal spines on the abdominal segments become conspicuous and appa-

rently useful to the larva.

One larva, 36-37 mm. in length, ceased feeding August 7, and began

to pupate, but I did not carry any into the pupa stage.

What Dr. Jewett means by saying that "the larva? change only in size

during the last moult," we do not understand, as the increase, so far as

we have noticed, is gradual from Stage I to V, as in other larvae. The
brood which Dr. Jewett raised in Ohio, "began to quit feeding on the

20th of June, entering the ground within a few hours after ceasing to eat.

Then they pupated within an oval cell lined with a thin cocoon of silk,

the first casting its skin on the 24th. The pupa is at first bright green,

but changes to jet black in a few hours."

" Imagines began to appear on July 3, and had nearly all emerged by

July 10. The insect is three-brooded here, hibernating in pupa.

Although the large majority of each brood follows the cycle of develop-

ment as described, yet a few of each brood are much slower in making

their changes. Thus a few of the brood did not complete their growth

till the end of July, and three pupie, formed June 26, are still alive (Feb-

ruary 28), having hibernated. Other pupjc of the same brood disclosed

their imagines at various periods during July and August. This accounts

for the fact that larvte in all stages of development may be found at any

time throughout the summer till frost kills their food-plants" (Jewett).

Remarks on Sphingicampa bicoler.—This is the most Sphinx-like of any

Ceratocampid or other Bombycid I know, resembling sphingid caterpil-

lars in the following characters :

1. The shape of tiic head and its markings.

2. The four thoracic horns (like those of Ceratomia) perhaps a case of

reversion in the latter.

8. The caudal horn.

4. The large, square, heavy anal legs.

6. The skin granulated with small white luberclcs.

One can, when we take into account the larvuj alone, well imagine

that the Sphinges are, as claimed by Mr. E. B. Poulton, descended from

the Ceratocampidu', though tlieso may he only adaplalivo characters, and

uol applicable to tlie imagines, wliicit ditl'er in vcmiliou, in the tongue,

aad iu tbo proportions of tho head pieces.
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The horns in Sphingicampa are not held spread out as in C. regain, but

those of each pair are constantly held close to each other. The horns

and the six silvery, opalescent, shining tubercles probably become terri-

fying by the movements of the larva. The latter are turned on and throw

their light out suddenly like flashes and may thus have a deterrent effect

on their enemies.

Life Histoky op Eacles imperialis (Drury).

The eggs were received from Mr. James Angus, and the larvae hatched

from them reared in Maine, so that their development, owing to the

cooler climate, may have been less rapid than in New York, where the

eggs were laid.

Egg.—Length, 3 mm.; breadth, 2.5 mm.; thickness, 2 mm. Flattened

elliptical, each end alike, white, with an equatorial, smooth, distinct

ridge. The shell is white, the surface under a high-power triplet is seen

to be finely pitted, the pits being shallow and not closely crowded. Under

a half-inch objective the pits are seen to be shallow, and not often with a

definite raised edge ; often there is a boss or bead in the centre. Arising

from the spaces between the bosses are slender, short, very minute hairs,

originating from a swollen base. Under a one-fifih objective, as well as a

one-half and a triplet, I cannot distinguish between the microscopic struc-

ture and markings of imperialis and regalis.

The Freshly Hatched Larva.—Some were seen drawing themselves out of

the shell June 30, at noon. Length in a few minutes after hatching

7-8 mm. ; width of head, 1.5 mm. The tubercles and spines become erect

before the larva entirely deserts the shell.

The head is large and full, smooth, shining, nearly twice as wide as the

body behind the middle, but the prolhoracic segment is much wider than

the body ; the prothoracic segment is above of the same color and the

surface shines like the head. The body is pale chestnut, with a slight

pinkish tint. All the spines are, before it entirely leaves the egg, shining

jet-black ; the five longest ones (four thoracic and one median abdominal)

bearing white hairs, the end hairs on all the shorter ones being black.

The thoracic segments are without transverse dark stripes, but on each of

abdominal segments 1-7 there are three transverse, distinct, conspicuous,

black dorsal stripes ; the first one in front of the spines is broken, and

wanting on the first abdominal segment ; but the two behind are un-

broken and extend a little below the position of the spiracles. The

spiracles are hard to detect as they are situated on an oblong or fourth

transverse black band between the two lateral spiracles. The eighth and

two last segments are not banded. The large anal legs are edged with

black behind. The thoracic legs are black.

There are four spines on each side of the prothoracic segment, all of

very unequal length ; the lowest one minute and bifid ; the one in front

of the spiracle stumpy and ending in five slender, papilliform, piliferous
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tubercles. The subdorsal one is much longer and forked, while the

two dorsal ones are very long and slender, about as long as the head is

broad and deeply forked, each fork bearing a bristle. The two dorsal

tubercles on the second and third thoracic segments are enormously long and

very slender, being about half as long as the body. They are deeply

forked, each fork long and slender, and bearing a long bristle. The
tubercles on abdominal segments 1-7 are small and short, of nearly

equal length, simple except those of the infraspiracular row, which

are deeply forked. The single median tubercle on the eighth abdominal

segment is remarkably long and slender, about two-thirds as long as t,he

thoracic ones. There is also a single median forked tubercle on the ninth

segment, not half as long, however, as the one directly in front. The

suranal plate bears at the end two long five-branched piliferous tubercles.

All the tubercles are of nearly the same color as the body, tlie five long-

est ones, however, a little brownish near and at the end.

The four middle pairs of abdominal legs are shining black externally on

the outer half; otherwise they are concolorous with the body.

The following description is drawn up from some larvae at the end of

Stage I, living October 9 or 10 and reared by Mr. Bridgbam ; they were

about 7 mm. in length and had been kept for a number of days and died

before molting. The head is large, full and rounded, smooth and shining

honey-yellow ; nearly twice as wide as the body (actual width, 1.5 mm.),

rounded above on the apex ; the eyes and mouth-parts black ; labrum

whitish. The body is ochreous. The prothoracic segment is very broad

and flaring in front, nearly as wide as the head, bearing ten black spines,

of which the two dorsal ones are about as long as the body is thick, each

bearing three or four small, short tuhercles, and ending in a long fork,

each branch bearing a long seta which is white at the base. The sub-

dorsal spines are a little less than half as long and large as tlie dorsal

ones. The dorsal second and third thoracic liorns are very long and large,

being nearly twice as long as the middle of the body is thick ; the stalks

are knotted (not tuberculated), and deeply forked at the end ; each fork

thick and ending in a seta. Those on the third segment are slightly

shorter with a smaller fork than the two on the second thoracic segment.

Each abdominal segment is provided with six black spines ; the two dor-

gal ones about half as long as the body is thick, with two or three minute

warts ; they are forked at the end, tlie lower fork small, about aa long as

the spine is thick, and not bearing a seta, while the other fork or tine is

directed obliquely upward.

The spines of the next row outside (subdorsal) are small and simple,

while the lateral row near the base of the legs is composed of branched

spines nearly as large as the dorsal ones, and with each branch ending in

a long seta. The caudal spine on the eighth abdominal Sfgment is nearly

as large as those on the second and third thoracic segments, but willi a

mailer fork, each ending in a seta. There is a median dorsal spine on

the ninth seginont, nbout ono-ha'.f as long and large as that on the eighth,
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•with three branches, the two terminal forming an uneven fork. There is

no distinct suranal plate, only a subtriangular flattened area bearing

along the edge six black spines of very unequal size. Around abdominal

segments 1-7 is a double, black band, and the lateral and subdorsal

spines on these segments are connected by a black band, also enclosing

the spiracles ; these short bands alternating with long bands passing over

the body. The thoracic legs are black ; the abdominal legs dull ochreous,

with a large, black patch covering the outside. The anal legs are rather

large and square, ochreous, the hinder edge pitchy red.

It may be observed that the median dorsal spines on the eighth and

ninth abdominal segments are forked like those of .ff. to; this and H.

Tnaia being apparently earlier forms.

Stage II.—July 10, 11. Length, 13-15 mm. The head is as wide as

the thoracic segments (exact width, 2 mm.) ; it is chestnut brown, a

little darker on the sides above the eyes and on the clypeal region. The
spines on the prothoracic segment are much as before, but stouter and
shorter. The dorsal spines on the second and third thoracic segments

are much as before hut not quite so deeply forked ; they are duskj' amber
wax at the base, and black beyond ; they are irregularly spinose from

base to tip ; each fork bears a white hair. All the other spines are black.

The "caudal horn" on eighth abdominal segment is stouter at base, the

trunk with larger, longer and more numerous spinules, which end in a

bristle which is not present in Stage I ; it is still evenly forked.

The subdorsal spines are now much shorter than before and simple and
conical ; while the lateral series, instead of being nearly as long as the

dorsal ones and deeply forked, are short and stout, ending in three short,

stout, piliferous spines.

The body is now dull chestnut, with dusky discolorations, but without

the decided black bands and spots of Stage I, the body being decidedly

darker. The black spiracles are surrounded by a difluse black ring. The
thoracic legs are black ; the middle abdominal legs jet-black outside, on

a chitinized portion ; the anal legs are of the color of beeswax, with a jet-

black spot or wart at the tip, and a dusky patch on the sides ; these black

plates are larger and longer than in Stage I.

The descriptions of Stages III and IV were drawn up from a series

reared at my request by the late Mr. S. Lowell Elliott and preserved in

alcohol ; the colors are described from a set of drawings by Mr. Bridg-

ham. Mr. Elliott observed five stages.

Stage III.— (Preserved the third day after the second molt.) Length,

30 mm. ; width of the head, 3 mm. The head is narrow, about one half

as wide as the second and third thoracic segments ; chestnut brown with

two pale, longitudinal bands in front, each band ending at the base of the

pale antennae. The two dorsal spines on the prothoracic segment are much
shorter than in Stage II, with much stouter lateral spinules, and with

shorter forks at the tip, and the spines on the trunk are shorter. The
two second thoracic dorsal spines are a little stouter than before, but are

PBGC. AMER. PHILOS, SOC. XXXI. 141, U. PRINTED MAY 8, 1893.
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nearly as in Stage 11, and are spinulated in the same way ; they are 4.5

ram. in length ; they are pale on the basal half and dark brown on the

distal half; the corresponding spines on the third thoracic segment are a

little shorter. The dorsal and lateral spines on abdominal segments 1-7

are much smaller in proportion than in Stage II, the dorsal spine being

still unevenly forked. The "caiuial horn " on the eighth segment is now
3 mm. in length, and is still regularly forked as before. The correspond-

ing single median spine on the ninth segment is minute and much smaller

than before. The two larger spines on the suranal plate are smaller than

before, each bearing four spines, and behind these on the edge of the plate

are four minute conical spines ; the plate is regularly rounded behind ; it

is dark brown in the middle, with paler rounded granulations. On the

side of the anal legs is a similarly ornamented distinct, narrow, triangular

field not developed in Stage 11. The middle abdominal legs are tipped

with black as before. The body is more hairy than before.

The general hue of the body is at first pale yellowish brown (raw

sienna), with a large pale area around the dark spiracles. There are no

distinct markings. Towards the end of the stage the body in those feed-

ing on white pine becomes decidedly reddish, and in fact the color varies

from violet through all shades of golden brown and orange purple to

black. The horns are rosy-red at base ; there is a broad, pale, difiuse,

subdorsal band on each side and the dark spiracles are rendered very con-

spicuous by the broad yellowish ring around them.

Fig. 3.—Armature of Eacles imperialis. Stage I. a, a dorsal protho-

racic spine ; b, a subdorsal prothoracic spine ; c. a dorsal spine of the second

thoracic segment ; d, a dorsal spine of the third thoracic segment ; e, the

first abdominal segment, side view, showing the anterior and posterior

black band, and the position of the dorsal, subdorsal and infraspiracular

spines witli the spiracle ; /, the suranal plate, in part, bearing the anterior

spine, ending in four setiferous tubercles and the two smaller, simple

spines at the end of one side of the plate; g, the "caudal horn" or

medio-dori-al forked spine of the eighth uromere, seen partly from the

side; g', end of the same, seen from in front, showing the two forks; h,

one of the dorsal spines on the ninth uromere ; all drawn with the camera

to the same scale.

Fig. 4.—Armature of Eacles imperialis. Stage II. a, end of one of the

dorsal prothoracic "horns;" h, one of the dorsal second thoracic

"horns;" c, the "caudal horn," or medio-dorsal spine on tlie eighth

uromere. Stage III. d, one of the second thoracic "horns;" e, the

"caudal born" or medio-dorsal spine of the eighth uromere. All drawn
with the camera to the same scale.

Stage IV.—(Four days after the third molt.) Length, 40 mm. ; width of

the head, 4.5 ram. The characters of tlie full-grown larva are now nearly

AMUtned. The hend is, in one specimen, twice banded with pale yellow-

itih in front, In another the bands are nearly obsolete and the head alntost

entirely dark chestnut. The two dorttul prothoracic tubercles are now
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very short, not so high as broad, and end in a group of rounded conical

spinules ; those on the side of the same segment having the same general

shape, llie second and third thoracic segments, with the dorsal horns, now
much as in the full-grown larva, though a little slenderer ; length, 5 mm.;
they are more curved than before and directed backwards and provided

with numerous dense conical tubercles ; they are pale yellowish at base,

and rosy on the distal half, becoming black at the tip, which is still regu-

larly forked ; the two pairs are of the same shape and length. The ab-

dominal dorsal spines are much stouter and shorter in proportion than in

Stage III. The subdorsal (supraspiracular) spines are simple, conical

;

the lateral (infraspiracular) spines are very short, and composed of four

spines. 2'he " caudal spine " (single median dorsal spines on eighth abdom-
inal segment) is now much stouter, more conical than before ; 2.5 mm. in

length and furnished with crowded spiues, but still ending in a regular

fork. The suranal plate is as before, but the spines are shorter, and the

exterior of the anal legs are ornamented as before.

The hairs are now long and abundant, some of the dorsal ones longer

than the body is thick. The spiracles are very conspicuous, each bein.<

surrounded by a broad green ring, outside of which is a yellowish ring,

which is margined with yellowish brown. The body is dark umberbrown ;

the reddish spines and the spiracles, as well as the reddish edges of the

suranal plate and anal legs, decidedly contrasting with the dark hue
of the body. The color of the spiracles varies in different individuals,

being sometimes mostly white or green or red. Also the yellow color

around it is sometimes large and of different width, sometimes being

reduced to a line.

The last stage diflFers from Stage IV in the shorter dorsal horns and
caudal horns, those on the sides also being decidedly shorter, and the anal

legs are larger, with a wider dark granulated area on the sides, and the

body is mucli thicker and heavier, while the head is pale.

Last (Fifth) Stage.—Length, 10 cent. (Described from one living on
the choke cherry.) Head one-half as wide as the body; width, 7 mm.;
deep gamboge-yellow, and green on the side ; a double deep black frontal

line extending from the vertex, diverging below so as to leave a median
yellowish line on tiie upper division of the clypeus. Tlie front division of

the clypeus (clypeus anterior), the antennae, and tie base of the jaws
yellowish. The thoracic legs and the horns on the second and third

thoracic segments and the anal legs with the suranal plate are all of the

same color, i. e., deep shining gamboge-yellow. The general color of the

body in the green individuals is a delicate pea-green (more usually the

individuals are brown or tawny), varying from the shade of the upper

side of the cherry leaf to that of the under side, being paler above along

the back and especially on the sutures than on the sides. The hairs are

long and slender and whitish, most of the dorsal ones as long as the body
is thick. There is a prothoracic plate of the same green hue as the body,

but with yellowish edges. Of the four horns on the second thoracic seg-
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ment, the outer ones are half as long as the inner or dorsal ones, wliich

are 4.5 mm. in length ; those of the third thoracic segment are of the

same size as those on the second. There are four similar but much
smaller dorsal and subdorsal horns on each of the abdominal segments

(but they are shorter and more regularly conical than in Stage IV), those

on each segment being of the same size, the two dorsal ones being almost

three times as large as the subdorsal ones, each dorsal one bearing three

terminal spines. Those on the thoracic segments are tuberculated, end-

ing in a fork. On the eighth abdominal segment is a median dorsal horn,

now shorter in proportion than in Stage IV, small and sliort, length 2 mm.,

nearly twice as large as the other dorsal ones in front, tuberculated and

slightly forked at the end, but not so regularly forked as in Stage IF.

There is a minute median one on the ninth segment, and two minute lat-

eral ones on each side of the segment. The spiracles are very large and

conspicuous, yellow with an outer ring of very dark green, which is

edged on each side with paler green ; those on the prothoracic segment

are without the deep-green outer ring. The suranal plate is regularly

triangular, gamboge-yellow, with a swollen, rough, coarsely granulated

edge, within which the surface is black, with yellow coarse granulations.

A similar narrow triangular plate on the anal legs. The middle abdom-

inal legs dark pea-green, with a deep ochre-yellow transverse band above

the black planta.

For a careful description of the egg and the larva in its first four stages

see Dr. J. A. Lintner's Ent. Gontr., ii, 150. His larvae molted four times,

and he thought from the small size of the specimens after the fourth molt,

that there might be a fifth one.

The fifth and last stage differs from Stage IV in the shorter dorsiil horns

and "caudal" horn; the tubercles on the sides of the body also being

decidedly shorter, while the anal legs are larger, with a wider, dark, gran-

ulated area on the outside. The body is also thicker and heavier, while

the head is paler.

It is noticeable that in this form, as in the Attacinie, there is a great

increase from one stage to another in the size or bulk of the body, while

the head does not increase in a corresponding ratio.

8nHMA.RT OF THE CHIEF ONTOGENETIC FEATURES.

A. Congenital Characters.

1. In Stage I there are three pairs of very long dorsal deeply forked

thoracic horns, nearly half as long as the body.

2. A similar median spine on the eighth abdominal segment, with one

half as long on the nintli.

8. The abdominal segments are transversely banded with black.

4. Tlio lateral spines on the abdominal segments bifid and nearly as large

At the RubHimple dorsal ones.

0. Body pale chestnut brown ; head light reddish.
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6. The spiracles minute and difficult to detect, as tbey are situated in

one of the transverse black bands.

B. Evolution of Later Adaptational Characters.

1. The forks of the larger dorsal spines disappear at the end of Stage III.

2. The dorsal thoracic spines become recurved in Stage III.

3. The dorsal thoracic and caudal horn become much shorter and stouter

in Stage IV, when the characters of Stage "V (and last) are nearly as-

sumed.

4. In Stage II the dorsal spines on the prothoracic segment begin to

grow shorter and stouter.

5. In Stage II the large horns begin to be less deeply forked.

6. The transverse black stripes disappear at the end of Stage II.

7. The dorsal and lateral spines on abdominal segments 1-7 are much
smaller in proportion in Stage III than in Stage II.

8. Towards the end of Stage III the colors of the body become more

conspicuous and variable.

9. In Stage III tlie spiracles become particolored and very conspicuous.

10. The dorsal thoracic and the "caudal horn" become much shorter

in Stage IV, and not forked at the tip.

11. The hairs become long and abundant in Stage IV.

12. The body in Stage IV becomes much stouter and heavier than be-

fore, while the head has not greatly gained in size proportionately.

Life History op Citheronia regalis (Fabr.).

For the eggs I am indebted to Miss Morton, who sent them June 25

from New Windsor, N. Y. They hatched July 11. The eggs being in-

distinguishable in size, shape and color from those of E. itnperialis, the

reader is referred for a description to those of the latter insect. The egg-

shell is so transparent that just before the larva hatches It can be seen

lying curved up on its side. The head is large and black, while the body

is pale, with distinct yellow sutures. Also the black thoracic legs are

visible, and the black spots, those on the thoracic segments, elongated
;

also the dark spines and certain large ochreous patches on the thoracic

segments.

Larva, Stage I.—Length, 6 mm. The head is large, wider than the

body, smooth and shining black all over, with a few fine dark hairs. The

body is cylindrical, black all over, with no stripes or spots of a lighter

hue. A pair of large, long dorsal horns on the first thoracic segment,

ending in a peculiar bulbous swelling, and on each side of the segment Is

a smaller subdorsal spine one-third as long as the dorsal ones, which is

simple at the end, tapering to a point, bearing a short tine near the middle,

and ending in a stout bristle. On each of the second and third thoracic

segments is a pair of dorsal horns on each side, or four to each segment.

The outer or subdorsal horns are only a little more than half as long as
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the inner, but otherwise like the latter ; the trunks are spiny, the spinules

minute, sharp, nearly equal in size, there being about fifteen to each trunk

or stem of the spine. The singular bulbous termination is flattened,

rather deeply divided, but somewhat like a chestnut in shape, but wider

in proportion, and each side is produced, ending in a blunt spinule, with

a stout thick base ; the trunk is umberbrown, but the bulbous extremity

is blackish brown.

On being touched the larva jerks its head and front body sideways vig-

orously.

Each of abdominal segments 1-7 has a pair of smaller sharp spines

about one-third as long as the longest thoracic spines, which are bent just

beyond the middle where it sends off a spur ; the end bearing a stout,

not very long bristle. Besides these there is a pair of subdorsal spines

and a lateral smaller one situated above the insertion of the legs, or six

spines to a segment. There is a single median spine on the eighth seg-

ment just like the shorter outer ones on the thoracic segments in shape

and color, and ending like them in a forked bulbous expansion. Also on

the ninth segment is a smaller, shorter, single median dorsal spine, but

regularly forked at the end, not swollen. On the tenth segment near the

base are two stout, short spines, ending in four branches. Behind them

at the end of the suranal plate are four minute spinulose piliferous spines,

which are black, all the others in front being brown. The large, broad,

squarish anal legs are corrugated on the side. All the legs, thoracic and

abdominal, are black. Tlie specimens died before molting.

Fig. 5.—Armature of atheroma regalig. Stage I. a, the first abdom-

inal segment, showing the relative position of the spines ; sp, spiracle ;

b, one of the dorsal prothoracic "horns;" c, one of the dorsal horns of

the third thoracic segment ; d, one of the dorsal abdominal spines, those on

segments 1-6 not differing in size or structure, near the base are two

minute blunt setse ; e-h, the armature of the last three abdominal seg-

ments ; e, the caudal horn ; «', the subdorsal spine of the same (eiglith)

segment; /, one of the dorsal spines of the ninth segment, wliich

is evenly forked at the end ; g, one of the large lateral spines aris-

ing from tlie suranal plate (.\); /t, the end of the suranal plate. All liie

figures drawn with tl»e camera to the same scale.

Tbe following description is drawn up from specimens bred at Provi-

dence, and described October 10. They fed on hicliory, and were sent to

Mr. Bridgham from Georgia.

Stage IJi'l)-—(Probably Stage IT, as the increase in size between the

later stages is very marked.) Length, 25 mm. The head (widtii,

2.8 mm.) is rather large, rounded, as wide as the body, smooth and shin-

ing, maliogany brown, wiili two hiint black sliades converging; towards

the apex. Tlie body is somcwiiat sU-nder, the skin smooth and dutl tlesh-

brown, with smoky blackiali marks, tlie spines and spinuit^s a little paler

than the body and tipped wilii black. Tlie prothoracic segment is broad,

the front edge raised uud llaring, with a transverse row ol nix black spines,
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four dorsal and one subdorsal ; of the four dorsal the inner two are about

as long as the body is thick, and sharp at the end, with long spinules ; the

two adjoining spines are minute. The four spines on the second thoracic

segment are much larger, the outer ones on the second and third thoracic

of nearly the same size, but the inner two on the third thoracic segment
are a little longer than those on the second.

The spines on abdominal segments 1-8 are of even size, and armed with

long spinules ; they are about two-thirds as long as the body is thick, and
end in two long diverging spinules. On the eighth segment, arising

from a large, fleshy base, is a much spinulated caudal spine, nearly half as

long as the large thoracic ones ; it is mostly black, but flesh-colored in

the middle. Behind it, on tlie ninth segment, is a median dorsal horn,

about one-third as large as that on the eighth.

The suranal plate is small, rough, bearing two large spines ; the end is

rounded, with two minute spines between the last pair of lateral spines ;

the anterior two of the spines on this plate are larger, but simpler than

those on the ninth abdominal segment, and end in four spreading spinules,

the main stem being nearly smooth.

The prothoracic segment is blackish, reddish dark flesh color in the

middle ; the second thoracic segment is of nearly the same color, but the

third is entirely black. The stigmata are black, surrounded by a blackish

cloud, while in front is a velvety black oblique dash, and beneath a flesh-

colored oblique raised ridge or fold. All the legs, both thoracic and ab-

dominal, are black ; the anal pair are large, rough and black. There is a

large spine under each spiracle.

Stage III.—Length, 30-35 mm. Molted on the morning (9 a.m.) of

October 10. When first seen the color of the body was uniformly pur-

plish flesh color, with black markings. The head (width, 4 mm.) is dark
chestnut brown, with the clypeus and adjoining parts pale. It differs

from the preceding stage in the considerably shorter abdominal spines, while

their itpinules are somewhat larger in proportion than in the previous stage.

The thoracic spines are about, or a little more than, twice as long as the

body is thick, and the abdominal spines are about one-third as long as the

body is thick; The lateral oblique fleshy fold on the abdominal segments
have a more distinct dark dash above than in the preceding stage. The legs

are black. The caudal spine is now about one-third as long as the larger

thoracic ones, being in the former stage about, not quite, one-half as long

as the longer thoracic spines.

By 3 P.M., October 10, the thoracic and caudal spines, at first pale flesh

color, became black, and the head and thorax, as well as the body gener-

ally, had turned darker.

It assumes, like E. imperialis and S. bicolor, a Sphinx-like attitude, so

that this feature is possibly inherited by the Sphingidse from the Cerato-

campid* or a similar group. The thoracic and caudal spines are some-
what sensitive to touch by an intruder.

Last Stage.—I will first describe an ?ilcoholic specimen, 45-50 mm. in
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length, which at first I thought must belong to a fourth stage, or at least

one before the last, but as the head is of nearly the same size as full-

grown specimens, I am inclined to regard it as simply a belated individual,

or one which had recently molted, and had not fed up so as t j fill out to

its full size.

Length of body, 45-50 mm.; breadth of the head, 6.5 mm. The head

is yellowish brown, with a dark spot on each side of the head opposite

the apex of the clypeus. The two dorsal prothoracic spines are nearly as

long as the head is wide, but without the long slender spinules of the

previous stage ; they are yellowish, but black on the distal third ; the

third or melalhoracic pair are a third longer than the body is thick, and

like the others, with short, stout spinules. The abdominal spines are now
much shorter than before, with short spinules, though slightly longer

than in the fully grown examples. The " caudal spine" on the eighth

abdominal segment is as in the full-sized specimens. The general hue of

the body is as in the full-grown larva, but the thoracic dorsal black spots

are smaller, though the metathoracic segment in front of the horns is

deeply stained with black.

Full-grown Larva.—Length, 125 mm. ; thickness of the bod}^ 20 mm. ;

width of head, 7 mm. The head is about one-third as wide as the body

rounded, smooth, free from hairs, and yellowish, not spotted on the

sides, and not banded as in Eacles imperialis. The body is cylindrical ;

the skin smooth and shining, not granulated, as in Sphingicampa and

Eacles. The two middle prothoracic spines are large and long, being

nearly as long as the head is wide, but the spinules, like those of the other

"horns," are now short, thick and acute, not long and slender as in the

previous stages ; length, 6 mm. ; they are yellowish and black on the

outer third. This and each segment of the body succeeding have six

well-developed spines, except the eighth and ninth abdominal, which

have each an additional spine, the large median one. The two large

median horns on the two Irinder thoracic segments are each about 20 mm.
in length ; the horns of the second row corresponding to the subdorsal

or supraspiracular row of the abdominal segments, being about half as

long (10 mm.) as the dorsal ones ; they are also yellowish and blackish

on the outer third. All the six abdominal spines of segments 1-7 are now

very small, slender and only about twice as long as the large dorsal

borns are thick at the base ; viz., 4 mm. in length. Unlike the full-grown

Eacles, the supra and iniraspiracular spines are as well developed as the

dorsul ones. On the eighth and ninth abdominal segments the "caudal

horns" are supplemented by two small, slender spines, situated just

behind tlic large median horn. Whether these have any morphological

significance is doubtful ; they do not exist in Eacles. Length of the

"caudal horn " on llie eighth segment, U nun. ; that on the ninth segment

being one-half aa long. The suranal plate is triangular, the surface rough,

with two small tubercles on each side, but no spines. Tlie anal legs

arc very largo, subtriaugular, with the outer surface rough, and on the
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lower edge above the planta is a group of seven or eight minute spines ;

a similar group of minute spines occurs near the end of the middle abdomi-

nal legs.

For the colors the reader is referred to tlie description and figure by
Riley, of the living animal, in the American Entomologist, i, 230. We
have not yet seen a full-grown living larva. The foregoing description

has been drawn up from four well-preserved alcoholic specimens.

This larva differs generically from Eacles in having well-developed

dorsal spines on the prolhoracic segment ; while the lateral ones along

the abdominal region are also well developed, these being nearly obsolete

in Eacles. The genus Citheronia is unique in having seven spines on

the eighth and the ninth abdominal segments respectively. All these

characters are seen to be secondary and adaptive, and yet they are good

generic characters, showing that the acquirement or loss of generic char-

acters is due to adaptations to the surroundings. The specific characters

are well brought out by comparing O. regalia and C. sepulcralis.

RECAPITDLATION OP THE SALIENT FBATUUE8 IN THE ONTOGENY OF
CITUEUOMA.

A. Congenital Characters of tlie Larva, as seen in, Stage I.

1. The three pairs of enormous spines ; the first or prothoracic pair but

little shorter than the third, and the middle pair about two-thirds as long

as the body, all ending in a swollen, triangular, two-horned flattened

bulb ; these appendages being deterrent and foroflfensive use in the earliest

as well as latest larval life.

2. Both tiie eighth and ninth abdominal segments bearing a high

median dorsal horn ; and these segments bearing seven, instead of only

five, spines.

3. The lateral spines on the abdominal segments nearly as large as the

dorsal ones.

4. Body dark ; head dark in color.

B. Evolution of Later Adaptational Characters.

1. Tlie bulbous tips of the thoracic horns dropped at the end of Stage

II (?).

2. The thoracic horns become curved in Stage II or III (?).

3. The thoracic dorsal spines become much stouter, with much shorter

and stouter spinules at the last molt.

4. The mature larval features mostly assumed in Stage III.

5. Tlie dark colors exchanged after the last molt for pale green, with

bluish tints.

6. The black dorsal thoracic spots and the lateral yellowish bands most

showy in the last stage.

Attention should be drawn to the colossal size of this larva, as compared

with that of Sphingicampa and even Eacles, though the head is not so

PROC. AMER. PHILOS. 80C. XXXI. 141. V. PRINTED MAY 10, 1893.
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much larger. This is due, perhaps, to its sluggish life, greater digestive

and assimilative powers, so that a rapid acceleration of the growth of the

body lakes place ; owing to its protection from the attacks of birds it may
feed openly and continuously. It is thus like Sphingid and Attacine lar-

vae in its huge body and enormous appetite. The largest Cochllopod larvae

are the spiny ones, and the spiny or tuberculated Saturnians and Atta-

cinae have thick, large bodies.

FAMILY HEMILEUCID^.

Notes on the Early Stages of Hyperchiuia io (Fabr ).

At Brunswick, Me., the eggs were laid in confinement, June 5-7, and

the larva; hatched June 25, or about three weeks afterw^ards. Another

year, larvae in the second stage were observed July 16. For an excellent

but brief description of all the stages see Riley's Fifth Rep. Ins. Missouri,

135 ; also Lintner's Entomological Contributions, ii, 14G. Both authors

state that there are six stages.

Egg.—Length, 1.8 mm.; width, 1.4 mm. It is regularly oval-cylindri-

cal in form and sliglitly flattened ;
yellow during early embryonic life,

with sometimes an orange spot on each side. Under a high-power triplet

the surface of the shell is seen to be very flnelj'^ granulated (not smooth

and shining), and under a one-half-inch objective the surface is seen to

be divided into close-set, very small, slightly raised but flattened areas,

separated by narrow valleys ; the areas are very irregular, but often are

somewhat polygonal in outline.

Larva, Stage I.—Length, 5.5, when freshly hatched ; the head, 0.8

mm. in width. The body is uniformly yellowish brown ; the head and

spines are dark, blackish brown. All the feet, both thoracic and abdomi-

nal, are of the same color as the body. The spines are in four rows, t. e.,

there are eight on each segment, except on those bearing the abdominal

legs, when the smallest or infraspiracular ones are wanting. The eversi-

ble glands are well developed ; a pair on the first and a second pair on

the seventh abdominal segment ; they are situated behind the spiracle of

their segment and between the subdorsal and spiracular row of spines.

The spiracles are very small and hard to detect in this stage. The sub-

dorsal spines are about as long as the body is thick, the dorsal ones a little

thicker and longer; they end in usually fine setic, one of which is finely

barbed about as long as the spine itself. Both the subdorsal and dorsal

spines of the three thoracic and of the eighth and ninth abdominal seg-

ments are deeply forked, the forks ofequal length and each bearing the long

bristle as well as four or five short ones. Tliose of the other segments are

not forked. The first thoracic dorsal and subdorsal spines are as long and

large as those on the two hinder segments. The spines are represented

In Fig. 6.

Fig. G represents the freshly hatched larva, drawn with the camera,

^iih the lateral, evcrsible glands (jj).
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Fig. 7 represents the armature of the three thoracic segments. Pp, the

prothoracic shield ; I, II, III, the bifid dorsal spines of the three thoracic

segments, about three-fourihs or four-fifths as long as the segments are

thiclc ; 8(1', 8d", sd'", the bifid subdorsal spines ; «', s", s'", the spiracu-

lar spines ; the prothoracic ones throw otF a bristle near the middle ; in

those behind this bristle is wanting ; they are inserted just in front of the

spiracle, the corresponding ones, however, on the abdominal segments

being situated just below the spiracles ; i', i", i'", the small iufraspirac-

ular spines which are about half as long as the spiracular ones ; V, V,

V", insertion of the thoracic legs.

Fig. 8 represents the armature of some of the other segments. A, the

third thoracic and the first and second abdominal ; III, I', II", the dorsal

spines ; and the other lettering as before ; sp, the spiracle ; g, the lateral

eversible gland of the first abdominal segment. B, the sfxth to tenth

(and last) abdominal segments ; faint traces of the spiracular and infra-

spiracular yellowish lines are to be seen, hence the raedio-dorsal, the

subdorsal, and the two lateral longitudinal lines of the larva in its second

stage are already indicated in the first stage. The abdominal legs each

bear eight ungues, or four on each side ; and all except the anal legs bear

a piliferous wart just above the planta ; »p, the rugose suranal plate, bear-

ing five piliferous warts on each side ; Ip, the lateral plate of the anal

legs, with three or four piliferous warts.

Stage II.—Length, 7 mm.; width of head, 1.3 mm. The head is chest-

nut-brown. The body is uniformly reddish amber-brown ; the spines are

blackish brown, with the spines black at the tip. The dorsal and subdor-

sal spines are now approximate in shape tu those of the last stage, being

bulbous at base, and with radiating stout spinules, but the latter are less in

number than in the fifth and sixth stages. The dorsal spines of the pro-

thoracic segments are bifid, the forks of the same length, and each bearing

a long hair ; along the trunk are pale scattered tubercles, each ending in a

long hair. The second thoracic dorsal spines have but one terminal pilifer-

ous spinule and a single lateral one, the other spinules ending in a sharp

black point. The third thoracic is like all the abdominal dorsal spines

which bear radiating spinules, not ending in a single piliferous spinule,

as in Fig. 9, vi.

Fig 9, ad'", represents a spine of the subdorsal series, the one figured

being that on one side of the third thoracic segment, but those on

the abdominal segments (except x) are like it, though most ot the ab-

dominal ones have two or three small tubercles near the base which bear

barbed bristles, as at sdvi-. All the long set* bear a few minute barbs.

In Stage IV 0), when the larva is 20 mm. in length, the prothoracic

dorsal spines are nearly twice as long as the second thoracic ; the latter,

however, have more spines at the base than those in front, and the lateral

terminal are a little shorter than those on the first thoracic segment. The
two dorsal spines on the third thoracic segment are, in size and spinula-

tion, now exactly like those on the abdominal segments 1-9. The
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median double one on the eighth abdominal segment is thicker than the

single ones in front, also higher, and ends in two spines ; the lateral

spines are much more numerous than those in front. The spines of the

subdorsal series are alike on both the thoracic and abdominal segments.

Last Stage.—The shape of the dorsal spines of the larva in its final stage

is represented by Fig. 10. I, a prothoracic dorsal spine, ending in two

equal terminal piliferous spinules, with seven or eight just below it,

while at and near the base are the long, pale spines, each ending in a

sharp black point ; IT, one of the second thoracic dorsal spines, the base

short, bulbous, with very numerous radiating spines, and a single ter-

minal, central piliferous spine, with a smaller one near it ; III, a bush-

like dorsal spine of the third thoracic segment, no piliferous spinules

present. The abdominal dorsal spines are all on the same type.* The
median spine on the eighth abdominal segment is about twice the size of

the other dorsal single ones in front, though no higher, and it spreads

more, having about twice as many spines on the sides. On the ninth

segment are two dorsal and two subdorsal ones, and behind these four on

the same segment is a median one. IViese types are already attained in

Stage IT, though the spinules are fewer in number.

Ii is to be noticed that the characters of the full-fed larva appear in large

part in Stage II, and are almost fully developed in Stage III.

Fig. 11 represents the spiracle and lateral eversible gland of the full-led

larva
; g, the eversible gland ; sp, spiracle

; g', an eversible gland, en-

larged.

In the large dark (in alcohol) larva of Hyperchiria, or perhaps of a

Gamelia, referred to by me in Proc. Bost. Soc. Nat. Ilist., xxv, 91, the

dorsal spines of the three thoracic segments are represented by Fig. 12.

I, a prothoracic ; II, one from the second thoracic ; III, one from the

third thoracic ; VII, one from the seventii abdominal segment. It will be

seen that the spines of this species are rather more generalized than in

the mature //. »9, and approximate those of the second stage of that

species ; the dorsal spine of the third thoracic segment ending in three

piliferous spinules, there being no piliferous spinules at all in the homolo-

gous spines of //. io ; the abdominal spines also (VII) ending in three

piliferous spinules, though the other spinules are much (about one-half)

less numerous.

Intermediate between those of /7. io and the Mexican species is the

Ikmileuca artemin, from Las Cruces, New Mexico (Fig. 13), in which the

prothoracic dorsal spine is like the Mexican form, the second thoracic

dorsal spine like the prothoracic ones of //. io, and the third thoracic

dorsal tufl like tlie second dorsal one of Ilemileuca yavapai from Arizona

(Fig. 14). In tills last species the dorsal tufis of the body, as a whole, are

intennudialc bolween //. inaia and Jf. io, but as regards liie second

and third dorsal and the dorsal abdominal ones, it approaches much

*The ipinca huvo liovu Mitnuwhiit flaltcuo<l In thu iinliiiulculc bo.x, tml littve l>ceii

drawn with tlic iiiiiierii.
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nearer to H. to, as will be seen by an examination of the figures, the

second and third thoracic spines being alike in shape. Hence the most
generalized or primitive form, as regards its larval armature, appears to

be the genus Hemileuca, and H. maia is the most like the young larva of

Eyperchiria io ; then succeeds the Cordova larva, then the New Mexican
larva, while Hemileuca yavapai is more modified, Uyperchiria io being the

most so of any under consideration and this may have been the last to be
evolved.

The Young Labva of Hyperchiria io var. Lilith (Strecker).

About a dozen living specimens of these interesting caterpillars were

kindly presented to me by Mrs. Annie Trumbull Slosson, who had col-

lected them at Punta Gorda, Fla., where they were found in March
feeding on the mangrove. Tliey were described April 6. Mrs. Slosson

considered them as belonging to Strecker's var. Lilith.

Lengtii, 20-25 mm. The body is yellowish green all over. The lateral

broad, reddish, spiracular band is as in northern specimens of H. io ; it

is broadly and distinctly bordered below with white. The head and all

the legs, both thoracic and abdominal, are straw-yellow. The spines in

general are bright, straw- yellow, more yellow than the bodj' ; the ends of

the dorsal ones on the prothoracic segment are black, while the ends of

the long spinules in general are more or less black, some merely tipped

with black.

This is apparently a case of acceleration of development, as the larva in

its second (or third) stage resembles in coloration the full-grown northern

form of the larva of II. io, the markings, including the lateral reddish and

white spiracular line, being as in the full-fed normal larva of//, io, and
the general color of the body and spines being yellow, instead of gray and
reddish, as in the normal II. io in its second and third stages.

Notes on Hemileuca maia (Duurt).

Stage Icompared with that of H. io.—In this stage maia is very similar

to io ; only the bifid dorsal tubercles or spines have shorter branches, the

spines themselves being a little shorter, while the longest bristle is longer,

the other bristles arising from the end of the spines being fewer, indeed

only one, instead of three or four, as in the abdominal segments of to.

Tiie medio-dorsal spines on the eighth and ninth abdominal segments are

much shorter and with a shorter fork, but with as long or slightly longer

bristles arising fioiu the forks. The larvae of the two forms are of the

same size.

Stage II {or III?).—Maia in what appears to be the second stage differs

from //. io in its second stage in having much longer dorsal spines, with

very much longer spinules. Thus the generic characters appear in the

second stage, as in II. io.
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The Larva op Hemileuca artemis sp. nov.*

Several full-grown larvje were received from Las Cruces, New Mexico,

kindly sent nie June 15, 1891, by Mr. C. H. Tyler Towusend ; they were

found feeding on a species of long-leaved willow, and on a populus.

Mr. Townsend writes regarding these caterpillars :

" I am informed that in previous years this caterpillar has been ex-

tremely abundant here, almost denuding the cottonwoods (H. fremontei).

They are said to appear in force later in the season. I rather doubt this,

but will look out for more."

Mature Larva.—Length, 45 mm. The body is long and thick, of the

general shape and thickness of //. io, rather than of H. maia. Head
duil shining red, about half as wide as the body in the middle. Segments

of the body each with an irregular, deeply impressed, transverse wrinkle,

just behind the middle. A moderately large prothoracic plate, which is

irregular in shape and divided in the middle into two pieces ; it is dull

reddish lioney-yellow or chitinous in color. On the prothoracic segment

are eight large, high-branched spines, as large as any of the others on

the body behind ; they are black, with the spinules black at base, pale

flesh color beyond ; the terminal bristles are dark ; there are about 16-18

spinules on each spine, nearly as in U. maia, and the prothoracic spines

of//, io. The spines on the second thoracic segment are similar in shape

and length to those in front, but slightly shorter and with a smaller num-

ber of spinules towards the end. On the third thoracic, to and including

the seventh abdominal segment, the two rows of dorsal spines are like

those of n. io behind the prothoracic segment, being short, thick, bushy

spines, witli numerous radiating, yellow spinules, which are black at lip.

On the eighth segment there is a single, slightly larger one, with two

central spines, one on each side. Those on the ninth segment are like

tlie prothoracic ones, the median one being of the same size as the lateral

o les. There are no spines on the tentli or last segment. There is a sub-

dorsal and an infraspiracular row of spines like those on the first thoracic

segment along tiie sides of the abdomen, but on the thoracic segments

are two rows of infraspiracular spines. There is a rather large, broad, V-
shaped or short subcordate plate on the tenth segment of the same color

• nr.mileuca nrtrmit sp. nov. 1 9 with wings not ftilly cxiwndod. At first doubtfully ro-

ferrtnl to //. jimo, I find on comparison witli my typi's in the .Museum of Couip. Zoilloxy

at (JttinhrlflKv timt it in quite difTereiit. Tl»e head iiikI Ixxly are larger. Tiie tliorax is

much more wliite, lK)th on the jiroihorax aiul on the i>alaKia, wliiel) are entirely wiilto.

Thedliilcof tl>c mei^othomx in brown ; the two tufts, one on eac^li side Iwlilud, are oninge-

r©»l, limtoad of clarct-rwl aa in juno, and the lialrs l)etwcen the forelcK's and tliose on tlio

fore femora are of the same <leei> orange-red as the tlioracic tufl.s. Jano has more
ruddinh lialrM oti tl>e end of tlie atxlomen, when; tliey are all wlilte in artniiia. The
fon^ winK«an< wlillo, with a t)lack-l>rown l)ordcr all around, comi>letely enelosiuK the

etitlruly o|NK|iic Itlaek-timwn dis(;al ii|>ot, whic^ti, in tlie uiiexpandeti specimen, do^'s not

enclone (iwi it dia-N In jxno) a luuate white N|>ot. Tlie blackish eo>tal edKc Is as wide as

Ibc ouUir ixltf*-'. The hind wIukh itru apiMirunily much an in.y'i<ii» and in grotti. It d(M.>H not

•Cree with tbudeiicrlplion ut grotei {Tram, Amer. £nt. Soe., II, 192, 1'l. ii, FIk. CO, 1808).
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as the prothoracic p]ate, and a bristly, concolorous plate on the outside

of the anal legs.

The body is smooth, without the granulations of H. maia and without
the lateral reddish band of H. to. The body is pale, sea-greenish, with

irregular brown spots and slashes in the spaces between the spines of the

subdorsal rows, and they also occur lower down near the spiracles, which
are yellow, edged with dark brown. Thoracic legs dark honey-yellow

;

abdominal ones washed with cherry reddish.

The eversible glands were not everted in any of the six specimens, but
their position is indicated, as in H. maia, by an irregular oval, liver-

colored patch behind the first thoracic and eighth abdominal spiracles.

Fig. 13 represents the dorsal spines of the three thoracic segments re-

spectively. I, one of the dorsal prothoracic spines, in which tlie spinules,

with long setae, are scattered along the whole length of the main trunk ;

I[, one of the dorsal spines of the second thoracic segment, surrounded at

the base by a dense thicket of acute spinules, the latter not bearing a

terminal seta ; III, a dorsal spine from the third thoracic segment, form-

ing a short, broad tuft or clump of non-setiferous, but acute spinules, the

clump having a broad base, from near the centre of which arises a long

spinule, bearing a slender seta, like those near and at tlie ends of those in

front. The two dorsal rows of abdominal spines extend back to and in-

cluding the seventh uromere.

FA.MILY LASIOCAMPID^.

On the tlattened and Seale-like Hinrs of the Lasiocampidm.—Dr. T. W.
Harris* describes an Acronycta larva, A. amerieana, as "beset with a

few long black bristles dilated at the end," and again says, "the long,

black, spear-headed hairs grow from the skin and not from warts." A
year or more ago, in examining the median dorsal tufts on the second and
third thoracic somites of the European Oastropacha quercifolia, I found

that they were composed of broad lanceolate oval scales, which were
opaque and dark steel purple in color, with the surface quite regularly

striated, though not invariably so. The striae do not appear to extend to

either end. They vary in shape and in size, some being narrow and
with a simple point at the distal end, while the majority are variously

notched or toothed, as shown in Fig. 15. They thus appear to be true

scales, like those on the wings of Lepidoptera, etc.

In the same species the lateral tufts along the body contain each a few

long hairs witli flattened ends, the latter varying in shape from oval to

triangular, with the ends often very broad and ragged, with from one to

four very irregular teeth. No striae are perceptible, and the hairs through-

out are pale, colorless and transparent (Fig. 16).

* Entomoloifical Correspondence of T. W. Harris, edited by 8. H. Scudder, Boston, 1862,

PI. iii, Fig. 2. The same larva has also been figured in my Quide to the Study of In-

sects, Fig. 236.
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Fig. 15.—Scales from the dorsal thoracic tufts of Gastropacha quercifoUa.

Fig. 16.—Hairs wiih flattened ends, all from a single lateral tuft, a, a

hair ending in two slender points, the only one seen.

On examining the lateral tufis of Oaatropacha ainericana, I found

some very long similar hairs flattened at the end and of extraordinary

form, usually projecting beyond the simple hairs ; some ending in regu-

lar lanceolate-oval shapes, with the point much attenuated, others broader,

while some are oval and broad at the end, which terminates in a fine atten-

uated point, with usually three minute teeth at the base. They are

similar in shape to those of Gastropacha quercifoUa.

On turning over the beautiful plates of Burmeister's Atlas of the Le-

pidoptera of the Argentine Republic, I found that the author represents

on PI. xxii. Fig. 9, similar long hairs, much flattened and expanded at

the ends, with 3, 4 or 5 long slender teeth, in the larva of his Clisiocampa

proxima,* which, however, seems to difter from Clisiocampa proper. The
hairs are visible to the naked eye, and are much more regular than any I

have seen, and are also striated, with beads or clear spots.

In G. americana, the scales forming the dorsal tufts both on the two

hinder thoracic segments and on the eighth abdominal one are very dif-

ferent from those of the European species ; they are dark and opaque, but

are long, narrow, flattened, very gradually increasing in width to the end,

which has a single notch, and from the single notch an impressed line or

stria extends along the middle for some distance.

Fig. 17.—Spales from the tuft on the dorsal tubercle of the eighth ab-

dominal segment, a, the setaj X i in. obj.; b, c, similar ones X^ A
eyepiece.

Fig. 18.—Flattened hairs from the lateral tufts of the second and third

thoracic segments of G. americana, color pale brown.

These flattened hairs seem common to the family of Lasiocampidte, and

should be looked for in the European species of this group. In Uetero-

pacha rileynna there are no dorsal scales, but some of tliose in the lateral

tufts have flattened ends, which are very long and slender, lanceolate-oval,

with the tip much attenuated.

Fig. 19.—Flattened hairs from the lateral tufts of the second thoracic

segment of //. rileyana.

I have been unable to discover these singular scales and flattened hairs

in CUsioeampa americana,\ or O. netutria of Europe, or in any other family

• Bunnelster (p. 52) remarks : "StoU Ims figured (Suppl. do Cramer, I'l. xtx, Fig. 5) a

nlmllar larvii with the Hume liatre, d p<dinittr terminatr, HituatiMl on the flwt and last

rin'<« of the Ixxly." i(onam<>8 It Rombyx rphonia (l'\. xxxv, Fig. 0, of tliesamo volumei.

Walker refer* thin 8|)ecleH with doutjt to the genus Oxytenla. Uurinelster adds :
" Some

other H|N.«leMuf the geuus Cllsiocumpa have the tuimo halts placed at the two ends of

llie Ixxly."

tin C. nylvaUca the hairs on the latt-ral thoracic tubercles are tiiporlng and finely

iMirlti'd, witli NcultertHl Klencler nplkcs like Hniooth Nhnpl«< seta\

In Tirivi>e reltrda there are no such scales or hairs with fiattencd ends ns In Oastro-

pncha, thomMin the dorsal tulMTcles of the IhoracU; and eighth atslonilnal segments

U'lng Mlniple, ta|ierlng, with large scattering splkc-like dark o|ni((uo setie, these latter

(Mfiiig [wrbapM the bonioloKUon of the dark scaled uf Uastropacha.
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of Lepidoptera, except in tlie hairy Noctuina or Noctuo borabyces, or

Bombycoidea, where the hairs with flattened ends probably occur in the

more hairy and penciled species. In the larva of the common American

Acronycta hastuUfera, many of the barbed hairs forming the black pen-

cils are flattened at the end and black, but not striated.

Fig. 20.—Flattened setae of various shapes, usually pointed, a, a small

one ; h, its barbed base ; c, portions of the white barbed hairs ; d, one

blunt and notched at the end ; all X \ in. obj., and from tuft on the third

thoracic segment of A. haHtulifera.

These specialized and highly differentiated setae, so like the scales of

adult Lepidoptera, appear to be of use in rendering the pencils and tufts

more conspicuous and stiff. The shortest and broadest, striated, scale-like

setse occur on the low, broad, stout, dorsal median tubercles of Gastro-

pacha ; and, perhaps, add a repellant nature to these shiny dark metallic

tufts. At all events the occurrence of such scales is an interesting exam-

ple of the acceleration of develoi)ment of the set* in the.se larval forms,

and it Is not improbable that in the ancestors of the L isiocampidse they

were characters acquired during the later stages of their larval lifetime.

Partial Life History of Clisiocampa thobacica (Stretch).

Specimens in the third (?) stage were mailed April 28 from California

by Mr. L. E. Ricksecker, and received and described May 5. It was

feeding on willow leaves, but will eat sparingly of the eastern wild

cherry. It has the same habits as the eastern G. sylvalica, spinning a

web and living in clusters.

Larva, Stage 111(1).—Length, 10-12 mm. In this stage it closely resem-

bles O. aylvatica when next to the last molt, both in the shape and color of

the exclamation-point-like pale dorsal spots ; in having on each side an

ochre-brown subdorsal line, though it is more broken, and a distinct,

broad, lateral line, which is edged above and below with black. Below

this line, low down on the sides of the body, are two whitish, reddish-

yellow, wavy, irregular thread-lines, the lower one a little more distinct

and pale tawny. The upper of these two lines is present in C. sylcatica

(but the lower one is not present in Bridgham's drawing). The space

between these two lines is simiewhat livid, with pale blue and black dots.

The head is pale blue, with flne black dots, which are thickest on each

side of the median line, and in the middle of each side. The prothoracic

segment is bluish, with a median black hair-line, with two converging,

lateral, black patches in front, and two shorter ones behind. The hairs

on the body are deep tawny, those on the sides, low down, mixed with

gray hairs.

atage IV {1).—Length, 20 mm. Molted abodt May 10, observed from

May 11 to 16. The marks and spots, especially the blue ones, are much
more distinct than before. The black dots on the head are arranged more

regularly than before, forming a triangular area on the vertex and

PROC. AMER. PHILOS. SOC. XXXI. 141. W. PRINTED MAY 10, 1893.
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including the median suture, while there are two areas on each side con-

taining the black dots, the lower group situated behind the eyes. The
yellowish-white dorsal, median, exclamation marks are on a black field.

The broad, now very distinct sky-blue subdorsal line is irregularly edged
with black and above and below with a distinct, ochreous, wavy line.

The blue line is, on the second and third thoracic segment, interrupted

by a conspicuous square black spot, and a similarly situated black dot in

the middle of each segment appears on the lower edge of the blue band,

being a local dilatation of the lower black edging of the blue band. The
eighth abdominal segment is slightly humped, and on the side the sub-

dorsal blue band ends in a squarish black spot. The two lower ochreous

lateral lines are distinct, the lower one extending along the base of the

legs. The hairs are now snuflf-colored ; those on the sides, low down,
being mixed with whitish ones.

Stage IV{1).—May 18 it molted again, its length being 18-21 mm. It is

now quite different from the former stages. The yellowish-white excla-

mation point is now less distinct, the dot often obsolete, and the mark is

now ochreous and while in the centre. The previously black dorsal

band enclosing the median series of exclamation marks is now partly

filled with blue specks, and contains traces of a much interrupted wavy,

deep reddish ochreous line. The lateral blue lines and sides of the body
in general are scarcely different from the former stages, though the red

thread lines are deeper in hue. The hairs above and on the sides are now
rather denser and more decidedly snuff yellow (the short, red, wavy
lines in the dorsal spaces arc new to this stage).

Final Stages of Clisiocampa tuoracica (Stretch).

Received living from Mr. Ricksecker, May 5, having been fed on wil-

low. Length, 28-30 mm. This belongs to the same stage as that de-

scribed May 18, in my notes, but the dot of the exclamation mark is less

distinct, the markings are more distinct, and the larva is larger, and they

feed better. The blue and snuff or deep ochreous wavy spots and short

lines are more distinct. Of the very irregular blue spots there arc three

on a side of the dorsal space on each segment enclosed by the subdorsal,

reddish, ochreous lines. Tlie second or lateral line is now, instead of

being reddish ochreous, decidedly yellowish ochreous. May 27, one has

molted to the last (?) stage. This larva is interesting as passing through a

$ylvaliea ntago with its dorsal exclamation mark.

The following description is drawn up both from living specimens and
blown onoB loaned liy Prof. Rivers and named thoracica by hinj.

Fullfeil Larva.—Length, 415 mm. Head deep blue, with two series of

fine black dots along the top, and anoliier broader series along the sides
;

with a clear l)IuiHh space between. Tiie prothoracic or cervical shield is

more distinct than in any others of (he California species which I have

•ceo, as it is freer from hairs and marked with blue ; it boars two black
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dots in front and one on each side. There are four subdorsal, ochreous,

rust-red, fine, wavy, irregular lines, which are broken at the sutures and

enclose three still slighter and much less regular more broken dorsal lines.

Near the front of each segment these three short dorsal lines more or

less unite to form a conspicuous oval, dull ochreous-red spot, irregularly

centred with a paler hue ; the spots on the second and third thoracic seg-

ments being paler and running more into each other. The ground color

of the body is dull bluish, with black specks. The dot of the dorsal

ochreous exclamation mark is now nearly or quite obsolete, sometimes

represented by a few scales or irregular dots, and the main mark is itself

sometimes irregular and reduced in size. On each side, just behind each

exclamation mark, is a conspicuous black dot, and another similar pair be-

hind, making four conspicuous dots, the anterior two more distinct than

the others.

There are two irregular, subdorsal, wavy, Scotch-snufF-colored thread-

lines edged with black. The pale sky-blue field of the back of each seg-

ment is divided by the two black spots into three bluish patches on each

side of the dorsal area. The sides of the body blue, speckled with black.

A lateral pale snuff line above the spiracles edged with black, which

gathers in the middle into a dot, which is situated above the spiracle. A
faint, double, flesh-colored, infrastigmatal line, very irregular, sometimes

sending streaks towards the black spiracles, the lower of the two lines

forming elongated patclies at the base of the legs, the two lines being

more or less confluent on the thoracic segments. In some specimens there

is only a short, broken, snuff colored line at the base of the abdominal

legs ; and a snuff-yellow dot on each side of the first thoracic segment.

The body is les^s hairy perhaps than in any of the other species. There

are a few long, dark, dorsal hairs, with an undergrowth of fine ochreous

hairs, and on the sides of the body below the spiracles are lateral, whitish

gray, rather dense hairs, directed downwards. The hairs are longest on

the thoracic and eighth abdominal segment, the latter being well swollen

or humped on the back.

The body beneath is livid bluish, with pale flesh-colored patches on the

front of each abdominal leg, except the anal pair.

This species differs from C.fragilis or C. californica in the rather less

hairy body, and the four subdorsal rust-red lines, enclosing the three dor-

sal, short, rusty, broken lines which in front of each segment form a dis-

tinct, short, oval, reddish spot ; and also in the distinct bluish cervical

shield.

CiiisiocAMPA coxsTRiCTA (Stretch).

The following description was drawn up from blown specimens kindly

loaned me by Prof. J. J. Rivers, of the University of California.

Full-fed Larva.—Length, 46-48 mm. Head mottled with dull blue and

black spots, the spots not arranged in lines, as they are in C. thoracica.

The body is rather more hairy than in the other Pacific coast species, and
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there is no distinct cervical shield. There is a dorsal row of about twenty

ochreous rust-red patches, very irregular in shape, connected by two
short parallel wavy lines of the same color. Each spot is situated on a

deep velvety black field, ending behind in two conspicuous large black

dots. From each red patch arise numerous hairs, forming a wedge-shaped

ochre-yellow tuft. The ground color of the body is deep blue, spotted

and mottled with black. There is a lateral row, one to each segment, of

black dots, irregularly surrounded by ochre-red. Just below is a row of

conspicuous short, thick tufts of white hairs situated near the front edge

of each segment. Below each black spiracle is an obscure flesh-colored

diffuse patch enclosing a small black dot, while beneath is a long black

patch. All the legs, both thoracic and abdominal, and the under side of

the body are livid blackish. The few dorsal hairs (the ochreous ones ex-

cepted) are black, those on the thoracic segments being longer than the

others, while the lateral and ventral hairs are grayish, with an intermix-

ture of ochreous ones.

The larva of this species differs from all the others of the genus known
to me by the large, conspicuous, ochreous-red, dorsal spots giving rise to

the peculiar wedge-shaped ochreous tufts, and by the lateral row of short

white tufts, while the body in general is much more hairy thau in the

other species. No eastern species approaches it in these characters.

Cltsiocampa fragilis (Stretch) (?).

Tliis larva, referred with some doubt to the above species, was received

from Mr. J. J. Rivers, who collected it in the Sierra Nevada. The fol-

lowing description was made from a blown specimen :

Full-grown Larva.—Length, 4iJ-44 mm. Head bluish, mottled with

heavy coarse black spots, with a tendency in their arrangement similar to

that in G. thorncica. The cervical shield is very indistinct. The body is

pale blue, wiih black specks and very irregular fine ochreous-red lines,

more or less broken and confluent on the first three or four segments.

The species is at once distinguished by the dorsal row of long, narrow,

whitish-blue, distinct spots, beginning with the second thoracic segment,

each spot e.\tending nearly the whole length of the segment. On each

side of the same segments are two large, conspicuous, irregular spots of

the same color, beneatii which is a band made up of broken, irregular,

ochrercd liairlines. The spiracles are situated in a broad bluish band.

Body beneath black, witli pale flesh-reddish or ochreous putches between

all the legs, both thoracic and abdominal. There is a black dot near the

base of the four median pairs of abdominal legs. The hairs above are

rather denser tlian in O. thoracica, and ochreous ; those on the bide are

ochrcoui running into gray, those on the sides of the tlioracic segments

being whitish.

ThlH larva is at once known by the conspicuous, long, dorsal, pale-blue,

almoKt whiiiHli blue spots, flanked on each side by two large, distinct,

irrcguhir spots of iho same hue, with the space between conspicuously
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deep black. Also by the numerous close, broken, fine, dorsal, alternating

black and ochreous lines.

Two specimens of the same larva were collected by myself in the middle
of June at Virginia City, Montana. It has the same markings, but the blue

patches on the side are not so distinct, as they merge into the blue of the

side of the body. On this account the black spots between the two blue

patches is more distinct. In one example, however, the lateral blue spots

are present. The markings on the head and the irregular ochreous-red

lines on the anterior part of the body are just the same in the Montana
example.

Partial Life History op Clisiocampa disstria Hiibner (sylvatica

Harris).

Of this caterpillar about a dozen described below were found on an
oak leaf at Providence. May 24.

Stage n[{1).— Length, 10 mm. Head not so wide as the body, black.

The shape of the body is as in G. americana of the same age. The
lateral prothoracic and other thoracic piliferous warts as in C. americana,

but the markings are already very distinct. The prothoracic shield much
as in the other species. There are four large, conspicuous, lateral, black,

raised spots, two on the second and two on the third thoracic segment.

The body is blue above, with two contiguous, parallel, broken, black lines,

each dorsal bordered externally by a broken, deep, straw-yellow line,

which widens on the sutures. Tliese black lines are wide, and in most of the

specimens so encroach on the blue band, on abdominal segments 1-7, as to break

it up into a median row of more or less pear shaped blue spots, which are

diagnostic of the species ; thus the specific characters appear in this stage.

Two lateral, linear, white lines enclosing a broad, blue stripe, the latter

edged with a fine, broken black line. Abdominal segments 8 and 9

dull, livid blue. The body beneath is pale, livid, whitish. The thoracic

legs are black ; the abdominal legs with a black spot on the outside near

the end.

Tlie body is not quite so densely hairy as in G. americana, but the

hairs are ot about the same color, being p.ile brown above and whitish

on the sides of the body and beneath.

In these examples the row of dorsal spots are seen to originate from the

breaking up of the median blue band, owing to the encroachment of the

black border.

Life History of Cli8iocampa californica (Pack.).

I owe to the kindness of Mr. Cockerell a mass of eggs received from

West Cliff, Custer county, Colo , and which hatched at Providence, April

14-15.

Larva, Stage I.—Length, 3 mm. Head and body of nearly the same

proportions as in G, americana, but decidedly thicker and stouter, though
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no longer. The color of the head and body are the same, being dull

black, the head somewhat polished. The hairs are white, uneven in

length, and, as in G. americana, a few are yellowish gray. The pilifer-

OU8 warts are distinct and rough. There is on each side of the median

line of the body a row of about seven small but distinct, transverse, snuff-

yellow dorsal spots, beginning on the first abdominal and ending on the

seventh segment, there being more to be seen on the thoracic segments ;

they almost form a transverse linear spot, but are interrupted on the

median line, though often continuous on the hinder edge of the segment,

yet sometimes they are separate and the spots are narrowly triangular,

the apices pointing outward away from the median line of the body.

Stage (?).—Length, 25 mm. The distinctive marks of this stage is t7ie

row of lateral, black, elongated spots, sometimes broken into two portions,

and then resembling a short, thick exclamation mark. There is a diffuse,

irregular, double black-brown dorsal band, enclosing on each segment an

irregular, elongated, pule blue dash, which is more or less spindle-shaped,

and ending in a point before reaching each suture. The clear, pale-blue

sides of the body are also speckled with fine black dots.

Also in the last (!) stage the short, irregular, sienna or deep ochreous

brown lines in the dorsal black bands become obsolete.

It differs from the eastern (J. sylvatica in the dorsal median spots being

pale blue ; in the obsolete, ochreous, lateral lines, and in the much
larger, lateral dark spots, while the entire side of each segment is pale

blue, not gray below.

G. californica is in a more advanced larval stage than G. sylvatica, and

should stand above it, the lateral black line disappearing, being broken

up into spots, and the dorsal ochre lines being obsolete. It is thus a

more specialized form. The larvae eat sparingly on willow and aspen,

living until July 15.

I received a bunch of eggs from Mr. Ricksecker, of Santa Clara, Cali-

fornia, April 7. Some of the larva hatched on the journey east ; they

seemed unable to eat tlieir way out. I assisted one by removing the un-

eaten rim, and as it came out the hairs were still moist and lay along the

back; seveml (those arising from one wart) stuck together before it was

able to extend the end of the body and to walk away. In four or five

minutes the end of the body became extended, and it began to walk. The

licad and body are dull black ; the hairs grayish white ; the ochreous dor-

sal markings not yet to be seen.

The larvtE described below were received from Miss Morton, June 4.

Do not eat willow, but feed on oak.

Stage JL— Length 10 mm. (after first molt). The body and head are

of Ihe same sliape and proportions as in G. americana and syleatica, but

•with the dorsal piliferous warts more distinct ; a i)air of dorsal warts on

each segment, making two distinct rows, between which are two parallel

broken, Irregular, snuff-yellow, thread lines, beginning on the third thor-

acic and ending on the seventh abdominal segment. The body is dull
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livid blackish, with a dull bluish tint. The sutures are smooth and shin-

ing ; hairs reddish brown. The eighth segment is scarcely humped.

The duration of this stage was about 6-10 days, as it moiled the second

time June 10-14.

Stage III.—Length 14-15 mm. (after second molt). The body is now dis-

tinctly deep blue andblack ; the two yellow-brown dorsal lines are slill more
broken up. On the side of each segment the blue contains a distinct longi-

tudinal, somewhat pear shaped black spot, preceded in front by a black dot,

like a short, thick exclamation point. Tlie hairs are distinctly snuflf-

brown. A dorsal median row of blue linear stripes, separated by the

sutures.

Rtmarks on Glisioeampa californica.—In two alcoholic, full-grown

larvae, length 36-38 mm., which I collected near Virginia City, Montana,

the distinguishing marks are the two irregular, wavy, parallel dorsal fine

tawny red lines, which, in my alcoholic specimens, enclose a Jaint blue

median stripe, one on each segment, so that I think my Montana
" (^) f''(igili^

" is only a variety of C. californica. (In the third stage, Mr.

Bridgham's figure of the Coloradian specimens, the median blue stripe

is very distinct, becoming fainter in the fourth stage.) The parallel,

tawny, reddish lines are very irregular, sending otf short twigs and

branches, and on the hinder edge of each segment there are short, broken,

irregular, subdorsal, tawny-red lines. The body is unusually hairy, the

dorsal hairs being tawny reddish. The body beneath is mottled and

irregularly streiked with bluckisli and paler lines and marks.

In Stretch's " {!) fragilis " the two blue spots on each side, and in my
specimens, are merged into the blue of the side of the body, but in

another example they are distinct, and in the alcoholic Montana examples

they are wanting. I am, therefore, inclined to think that "{1)fragilis
"

is only a variety of californica.

In one alcoholic specimen from Montana, the two blue spots on the side

are just as in " (?) fragilis."

Notes on Variation and on a Variety of Clisiocampa californica.

The Californian species of Clisiocampa seem to vary more in the larval

state than our two eastern species, probably on account of the greater

variety of climate, especially C californica, which occurs in Montana,

Colorado, Southern Nevada, and in the lowlands of California, thus ex-

tending over a vast region whose physical geography is very much varied,

while it lias ditferent food plants. It is not improbable that C. constricta,

in which the hairs and sides of the body are somewhat alike, has been

derived from C. califoi-nica.

In a blown larva loaned by Prof. J. J. Rivers, the following remark is

written on the label: "Supposed to ditJer from G. californica." It is

probably only a variety, and allied to a blown larva labeled by Mr.

Rivers "('!) fragilis," and kindly lent me by him. The hairs, ochreous
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above and gray on the sides, are just as in C. californica and "C.)fragili8,"

but the dorsal pale-blue lines are nearly obsolete, being, however, pres-

ent, though narrow, on the second and third thoracic segments, and on

abdominal segments 4-7. The dorsal ochreous-red lines are present la

front, but obsolete on the posterior half of the body.

It is characterized by a narrow, distinct blue streak on the side of each

abdominal segment, extending from the lateral pale-blue stripe up into

the dark-brown subdorsal region. There is a minute blue dot in front of

the much more distinct streak, and these two spots are the remnants of

the two normal lateral pale-blue dots of G. californica and "(lyfragilis."

Larva op a Clisiocampa not californica.

Received from Santa Rosa, Cal., from E. L. Ricksecker, April 20. The
cast skin of the head of a larva of the first stage was found in the box.

Stage II.—Length, 3-4 mm. Head large, considerably wider than the

body, including the first thoracic segment ; black. Bod}^ dark, with a dis-

tinct, firm subdorsal and two lateral pale, snuff-yellow lines, the upper

lateral one being the more wavy and thread-like. The subdorsal lines

send in yellowish points or dilations along the sutures. A dorsal row of

dull blue elongated spots, that on the second thoracic segment larger and

shorter and broader than the others. The blue spots are wanting at the

end of the body, the one on the eighth abdominal segment not so distinct

as the others in front. The dorsal hairs are long and unequal, snuff-yel-

low brown ; those low down on the side being gray, and uniformly

shorter than those on the back.

Life History of Clisiocampa Americana (Harris).

From a mass of eggs found on the apple at Providence, and several of

which hatched April 14, one was seen, April 15, to make its way out of

the egg. The liairs, immediately after the shell is broken open, stand up

as erect and stiff as a few liours later, not being soft, flabby and matted

togellier as often seen in hairy or spiny larvie, such as the Attacinie.

A brood of larva* in tiie second stage and 5 mm. long was noticed in

the crotches of apple and wild cherry trees at Providence, Ai)ril 28.

Larva, Stage I.—Described when from ten to twenty-four hours old.

Lengtii, 2-3 mm. Head moderately large, as wide as the second and third

thoracic segments, sliining black, with numerous long, uneven while

hairs. Tlie proihoiacic segment is a little wider than the second and

third and lliau the head, and the lateral piliferous tubercle projects

go as to add to the appearance of tiie width of the segment. From
this segment the body narrows very gradually backward to the

end. The body is wholly dull black, clotiicd witlj white liairs wliicli

arise from minute but yet distinct rougli warts. Wliilo the sutures are

livid and the front edge of the prothoracic segment is also livid, I can

sec no truces of any other colored spots like those of G. californica.
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Stage II.—Described May 13. Length, 4-5 mm. Tlie body fetill de-

cidedly tapers to the end, though now the head is no wider than the body,

whlcli is blackish, with a blackish dorsal line not yet turned blue ; the

sutures are browuisli; the hairs long and rusty brownish. The pilifer-

0U8 prothoracic tubercles are now small and not conspicuous as they

are in Stage HI.

In some observed April 2G (length, 5 ram.), and belonging to an ear-

lier brood, thz median dorsal black line was broken and on each side of

each segment is a black blotch. The dorsal hairs brownish, those on the

side gray, and some ol" those on the back tawny.

In another set of larvae, from the web on wild cherry, 5-6 mm. long,

described .May 5, and apparently at end of second stage, the head is not

so wide as the body, and considerably narrower than the prothoracic seg-

men»t. I'here is no blue about the body. The head and prothoracic seg-

ment are black. A distinct black dorsal line interrupted at the sutures.

On each side is an obscure similar dark line, but more interrupted and

the spaces between the sections longer ; below each section on each seg-

ment is a large, conspicuous, black, longitudinal, irregular, oval spot,

immediately below which is a wavy light line, and parallel to this is a

similar light line, below which is a fringe of whitish hairs projecting

trom the body. The dort^al hairs are pale ash-gray, not distinctly tawny.

Abdominal segments 8-10 black, without markings. Some of the larvae

are much paler than most of the lot examined.

Stage III.— Length, 7-8, becoming 9-10 mm. Described May 13. The
body slill tapers to the end. The lateral prothoracic tubercles are well

marked, and there is a pair of small dorsal ones on each succeeding seg-

ment of the body, bearing the usually tawny hairs, those on the sides being

white, with some black hairs. A distinct blue dorsal stripe, beginning on

the second thoracic segment and disappearing on the eighth abdominal seg-

ment ; it is of the same hue as in the full-fed larva, and bordered with a

line wrinkled while line. I'here are two lateral white thread-lines, the

upper one the more distinct ; towards the end of the stage these lineo

change to a blue. Between these two lines is a row of minute black

wans. The larvte when in this stage^'ary much in the distinctness of

the dorsal median blue stripe. It molted -May 30-22. the length of the

stage being about seven days.

Stage 1 V.—Length, 13-14 mm. The blue line is as in the full-fed

larva, but the lateral, linear, upright blue lines, one on each side of each

segment, have now appeared, and also the very irregular, short, thread-

like blue and yellow lines on the top and sides of the body. Tlie lateral

prothoracic tubercles are slill pronounced. It molted June 5-6 ; t!»e

duration of the stage being about fourteen days. June 8, 9, 10, full-

grown larvaj seen out of doors. June 14, they were spinning their

cocoons. The season was two weeks late.

In specimens of this stage, 22 mm. in length (described May 24), the

dorsal band is now continuous and firm, not broken, and pale blue. On

PUOC. AMEU. PHILOS. 80C. XXXI. 141. X. PUINTED MAY 11, 1893.
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each side of the median line along the back are faint, thread-like, fine,

short broken lines, only perceptible under a lens. Besides tiie continu-

ous pale-blue dorsal line, the distinctive marks are the two darker blue

spots, short and straight ; the one in front longitudinal and at. right

angles to the other, which is transverse and more distinct because situated

on a black field. The sides of the body are filled in with blue, containing

some fine ochreous lines, especially on the upper edge of the blue area

below the longitudinal blue mark. The ordinary spinulatedjiairs of C.

americ'ina are represented by Fig. 21.

A variety of the larva of Clisiocampa americana observed at Providence,

June 5 and 6.—One lull-grown larva has the white dorsal line twice as

wide as usual, and broken up into a series of exclamation marks. Tlie

line is interrupted at the sutures and each stripe swells out at the posterior

end into a knob, and on the sixth abdominal segment it is short, and suc-

ceeded by a large, round, white spot, while on the first abdominal segment

the stripe is represented by two large round spots.

The Young Larva of Gastuopaciia amekicana.

Found on an apple tree at Brunswick, Me., July 28.

Stage 111(1).—Length, 17 mm. The head is rather small, about three-

fourths as wide as the body, rounded but flattened in front, blue slate-

gray, nearly concoloroua with the body. The prothoracic segment is

much broader than the bead, wiih a very large and prominent pale clay-

yellow or luteous lateral tubercle on each side, bearing numerous long

gray hairs. The second and third thoracic segments each with two dark,

flattened, button-liko warts centred with grayish. The sutures at hinder

edge of second and third thoracic segments respectively are stained with

pale ochre-yellow or luteous, forming a transverse stripe wlii«5i is partly

. visible when the worm is at rest, but revealed more distinctly when it is

in motion. On each segment behind first thoracic are four dorsal pilifer-

ous warts, two most conspicuous on second and tliird, and others on the

Bide ; those on the abdominal segments four in number and arranged in a

square. From the first yellowish transverse dorsal slrtjak is a longitudinal

Bubdorsal concolorous (yellowish) line, and below it a concolorous fine

hair-line between two dark lines. The body is dull, livid, bluish slate-

gray, mottled and finely spotted with blackish points and ])iliferous warts.

Along the side of the body the lateral tubercle, one on each side of sec-

ond and third thoracic segments, is large, but not so long and slender as

that on the segment in front, but yet they are unusually large and well

developed, and lljcy are replaced on the abdominal segments by the largo

fleshy lappets, bearing long, dense, fine, gray hairs, wliicii are directed

downwardn. Tliere arc as yet no traces of llie dorsal ttilt of flattened

lialrs prci-ent in the mature larva. On the eighth ahdominal segment is a

decided rounded hump bearing two black flattened warts, from which

arlio numerous flnu black hairs. The dorsal hairs are in general black>
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and about one-third as long as the body is thick. The thoracic and ab-

dominal legs are slate-gray, of the same color as the body.

Life History op Heteropach.v uileyan-V (Harvey).

This caterpillar has been reared from the honey ]ocusl(^ Oledit8c7iia

triacanthus) by Mr. Pilate (Papilio, ii, 67), while Prof. G. II. Frencli

•writes that he has also found it on tliat plant. In response to my request,

Mr. W. N. Tailant, of Columbus, O., sent me early in August several

young larvae, at Brunswick, Me., where its food plant flourishes ; and a

year later he kindly sent me the eggs and larvte of this interesting form.

Regarding its habits he writes me as follows :
" Eggs deposited May 15.

We have two and probably three broods per year. Eggs generally laid

in a cluster or in a row or rows of twenty to forty. In confinement they

will be deposited on the leaves or branches, but in nature I think they are

always deposited on the bark, at least I have never found them on the

leaves." The eggs hatched during May 3'>aud 26, not all simultaneously,

and the description was made from the fresliiy hatched individuals, liiose

which had been out of the shell for about half a day not difl:ering from

one I saw creeping out of the egg.

Egg.—Length, 1.5 mm. Cylindrical, though but slightly longer than

broad. The shell is of a peculiar bluish white, the surface not highly

polished, and under a ToUes triplet (about 12-15 diameters) it is not seen

to be pitted, but under a half-inch objective, small, faintly marked hex-

agonal areas can be seen which are quite irregular in shape and with a

thickened or raised central area. The surface of the shell is of a peculiar

porcelain texture and bluish white, with short, broad, curved, darker blue

streaks.

Larva, Stage I.—Just hatched. Length, 3 mm. The head is large and

about one-third wider than the middle of the body ; it is broad, being a

little wider in front of the middle than behind. It is of a pale horn color,

with a broad dark median band extending from beliind and ending at the

apex of the clypeus, where it spreads out somewhat, stopping at the

transverse pale band crossing the head, anl which dilates at the end on

each side of the head. On each side of the dark band is a parallel pale

band which passes down to the middle of the front, and then curves out-

ward at a right angle, dilating at the end.

The side of the head is blackish, or rather the white portion leaves a

large, much curved black band. The head is ch)thed with long, rather

thick blackish and gray hairs.

The body gradually tapers backwards from the broad prothoracic seg-

ment which flares outward and upward in front. The segment is pale

horn color above, rather naked. On each side is a piliferous tubercle,

which is slightly larger than those on the succeeding segments, but not

so well developed and prominent as usual in the group ; at first pale, it

afterwards turns darker, and it bears mixed dark and gray hairs, more
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numerous than those on the succeeding segments. A broad mediiin dor-

sal band, enclosing a fine, narrow, more or less interrupted dorsal dark

line. On top of the second and third thoracic segments is a broken trans-

verse fine black line, and on the same situation on each of the first eight

abdominal segments are four minute square black dots, sometimes coales-

cing to form two transverse lines. A broad lateral (almost subdorsal)

black band, consisting of a dark rounded oval patch, on each segment en-

closing a minute pale piiiferous wart. Below tliis and on the under side

the body is pale livid flesh color, including the thoracic and abdominal

legs. The hairs in general are short, rather evenly and closely cropped,

and the dorsal ones of quite uniform length, nut so long as the body is thick

and niostly black, wliile tiie lateral ones are gray and spread straight out as

usual in the group, touching, or nearly so, ihe surface the larva rests on ;

they are much more unequal in length than the dorsal ones. The anal

legs are large and long, rather slender, spreading wide apart.

Stage II.—Length, 9 mm. All molted June 1. The head is now
scarcely wider than the body, which is now dull blackish brown. The
markings are nearly as before, the two parallel whitish lines turning out

at right angles opposite the apex of the cly|)eus, which is now white, and

the Iront of the head beyond the eyes is whitish. The head is hairy, wiiii

dense gray hairs in Iront. The bcdy still tapers towards the end, and is

now duij black-brown striped with eight fine whiii!«h lines ; of these tlie

two dorsal ones are very faint, while the single subdorsal line is distinct,

and in one or two, a day after molting, already stained with reddish

ochreous ; below are two parallel lateral whitish lines, the lowerof which is

wrinkled. On the eighth and ninth abdominal segments the two subdor-

sal Hues are broken up into two dots on eacli segment. All the legs, both

thoracic and abdominal, are dark brown. Many of the short dorsal hairs

are black, those on the bides of the body longer and gray, as helore. The
lateral prothorucic tubercles are well marked, a little larger than those

behind. In this stage nearly all the characteristic markings and colors

are assumed.

btage HI.—June 4, 5, 6, 7, different ones molting on each of these days.

Length, 12 mm. Head brown, wiilt the whitish markings more distinct thuu

before. The markings (Kpula and lines) are decidedly brighter and vtore

cvntpicuotit than before ; and llie body behind tlie prothoracic segment is

ru$t red ochreous ubuce. Proilioracic segntent dark brown, with two yellow-

ish triangular dots or notches on the outside of the d.irk dor:<al tubercles.

Behind this Hegment the dorsal, median, ochreous, rust-reddish band is

diHlinct. The t«o subdorsal lines enelofing or forming the band are fine

mid distinct ochreous rust-reddish and yellow, and they include on each seg-

ment a pair of lung, auintichat wavy black stripes, whicli are connected on

the second and ihlid thunicic itegmcnts, but separated by the sutures on

the abdominal hcgmeutH, bo that there is a pair to each of these segments.

The sides of the body are dark leaden biown, with two distinct lateral

lines, and suuietiuies the lower bioken >\hiiii>h line is wanting, 'ihe
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essential markings of the full fed larva are now assumed. The clypeus

is dark in llie centre, white on the apex and edges. The whitish gray

hairs are conspicuous and nearly conceal the thoracic and abdominal

legs. The two dorsal yellowish dots on abdominal segments 8 and

9 are now conspicuous. The larvije feed more or less concealed under

and among the leaves in the breeding bo.v, and this habit persists through-

out the larval life.

Stage IV.—June 1")-16. Most of them had molted June 16.

Stage IlHi). — Summer brood. Length, 4.5-5 mm. Described Au-
gust 6. The head is moderately large, considerably wider than the body,

which tapers gradually to the end. The head is densely covered with

long slender pale hairs of the color of the head, which, like the body and
legs, is a greenish yellow-brown or pale snutf color. It is not easily to be

seen while resting on the green le.if stalk of its food plant. The head is

broad, full and rounded, with a median longitudinal dark-brown band,

ending in front in a darker spot ; the head on each side is bmwn, sending

a point forward towards the middle of the head, and a brown b:ind along

the side of the head to tlie ocelli, from which another brown band extends

across in front to the side of the clypeus, which separates it from its fellow

on the other side.

Tlie pilifenms warts are minute, low, bearing several short, fine hairs,

so that the body is (luite hirsute. The lateral prothoiaoic tubercles, in-

stead of being, as usual in the Lasiocanipiaus, large and prominent, are in

this larva scarcely larger than the others on the body. There is a faint

dorsal median brown line. There is a subdorsal row of thoracic and
abdominal piliferous tubercles, darker than tlie others ; also a bro;«ler,

darker lateral row of spots, each surrounding a broad, flat, dark, pilifer-

ous wart, connecting with the lateral dark band on the head. Below tliis

is a narrower, paler lateral spiracular line, enclosing the pale, inconspicu-

ous spiracles. The anal legs are broad and large, spreading widely. Both

the tlDracic and abdominal legs are concolorous with the body, and are

densely h liry.

In another larva, 7 mm. in length and better fed, with the body filled

out. the head was no wider than the body, as in the other, but the bands

and spots, especially the dorsal and subdorsil ones, were more distinct

than before. The subdorsal tubercles are flattened and enclosed in large,

oblong, dark, longitudinal spots. The spiracular line is broad and more
distinct, and below it, directly above the base of the legs, is a series of

dark gibbosities.

In a third larva of about the same age and size, the body is more red-

dish than in the others.

Stage III.—August 16-20, summer brood. Length, 17 mm. The
head is narrower than the body, dull slate-brown, like the brown por-

tions of the body. Ou each side of the vertex are two parallel, dull

ochreous brown stripes, soon becoming distinctly yellow, and opposite

the apex of the clypeus turning outward at right angles and following a



Packard] ^^ [March 17,

sinuous course, and ending on the side of the head. There is a V-shaped

yellow patch on the clypeup, which also sends an obscure yellowish line

outward, in a course parallel to the line above. The labrum is pale ; the

face very hair}', as is the whole head. The body is dull, dark manganese

or iron-brown. There is a dorsal, obscure, median, irregular, reddish-

brown line ; also iico duUyellow, narrow lines on each nde of the body,

the upper one of the two being the subdorsal one, and more or less

stained with reddish. There is an obscure, broken, yellowish line along the

base of the legs btlow the dark spiracles. The prothoracic segment is

slightly swollen on the sides. Tl»e dorsal hairs are short and fine, but

along the lower part of the fare, and along the side of each thoracic and

abdominal segment, is a swelling from which arise dense, long, pale-gray

hairs directed downwards, much as in Gastropacha. The thoracic and

anal legs arc dark livid, and the body beneath is livid. The surface of

the skin in general is rough and rather dull in color.

Stage IV.—Molted August 2.5 and described a few hours after. In

the larva of the previous stage the left (?) anal leg was injured and

shorter than the other ; this defect was retained after this and the last

molt.

Length, at first, 17 mm. The head is now larger in proportion than

before, being a little wider than the body ; it is somewhat bluish brown,

with the markings as before, but much more distinct ; the two parallel

lines on the vertex not so diffuse and reddish as before, but nearly black,

and each enclosing a lanceolate-oval, distinct, fleshy, whitish spot of the

same color as the two sets of transverse, sinuous lines below. The face

below is pale carneous ; and on the sides and in front more densely hairy

tiian above.

The body is of the same shape as before, still tapering to the end.

Along the body extends a dorsal, reddish-brown, diffuse line as before,

but a new system of markings appears in this stage, consisting of « set of

fovr small light dots, two on each side of the dorsal median line. The pro-

thoracic shield is now very distinct and concolorous with the head, and

the segment is slightly wider than those succeeding, while the lateral,

prothoriicic, piliferous warts are still small. The subdorsal stripe is con-

colorous with the single dorsal one, but the lateral and infmspiracular

line at the base of the legs are now more yellow ; otherwise the body in

general is dark brown as before. On the end of the seventh and eighth

abdominal segments are two pale-yellowish spots, and on the base of the

Huranal plates are two dark-yellow spots ; the surface of the plate itself is

concolorous with tlio prothoracic shield. All the legs are dark. The
hairs low down along the side of the body are whitish gray, dense and

depressed, partly concealing the legs, especially the middle abdominal

ones.

Stage V and Last.—Molted September 4. Described September 19.

J<englh, H2 mm. The head is as before. Thern is now visil)le, when the

larva crcepr, what had not been noticed in the preceding stages, vi»., a
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bright, transverse, deep-orange, irregular band in the sutures between the

second and third thoracic and the third thoracic and first abdominal seg-

ments. In the middle of each band is a black dot situated in the median

line of the body. When the larva is at rest and the segments contracted,

these two conspicuous stripes are not visible. They are evidently

warning or danger signals.like the showy, bright band of Oastropacha

americana.

The anterior corners of the prothoracic segment are dull orange-brown,

the segment itself being dull dark-brown, with no lines. The median

dorsal rather bright lawny-brown stripe begins most distinctly on the

first abdominal segment, and extends uninterruptedly to the base of the

suranal plate. The subdorsal lines, one on each side, are brighter ochre-

ous orange, but are broken up, not only at the sutures, but by the trans-

verse wrinkles, of which there are usually about five to each abdominal

segment. The subdorsal lines or stripes are interrupted at the hinder end

of each segment, next to the suture, by an irregular, squarish, light,

tawny, ash patch, those on abdominal segments 7 and 8 being much
paler and more distinct than the others in front.

The lateral supraspiracular line is narrower than the subdorsal stripe,

less ochreous, with a little more pale yellow in it ; it is irregular and

broken, contains short, wav}', blackish lines and isolated dots, and dilates

a little at the hinder end of each segment, forming a linear, light, pale,

obscure yellowish spot opposite the light spots in the subdorsal stripe.

Spiracles distinct, dull carneous, surrounded by a blackish-brown ring.

An infraspiracular indistinct, wavy, narrow, tawny-yellowish, much-

broken line, most distinct under the spiracles. Still below this obscure

line the lateral ridge, which is quite broken, is marked with two obscure

tiiwny reddish, vertical slashes on each segment ; one is single, and the

other is slightly V-shaped, the apex pointing upwards. The suranal plate

is ornamented in front by the end of the dorsal tawny or Scotch-snuflF

brown band, broadly edged with ochreous yellow, the rest of the plate

being black-brown.

The anal legs are dark-brown, with no markings ; the middle abdomi-

nal legs are spread out laterally a good deal, so as to sliow from al»ove

almost their wliole length ; the legs themselves are, at base, livid lilac-

brown, the plantse pale livid, with a black chiiinous streak on each side ;

these peculiar black chitinous pieces are narrow triangular, with the

slender very acute apex pointing upwards, and are distinctly visible from

above. The dense hairs arise from the longitudinal folds of skin situated

over the abdominal and thoracic legs and corresponding situations on the

other segments.

The Young Larva of Artace rubripalpis (Feld). (A. pukctis-

TRIGA (Walk.).)

A batch of eggs was kindly sent me by Prof Roland Thaxter, from

Cullowhee, N. C, early in July, the larvae hatching July 9. The larvae



Packard.] 190 [March 17,

were fed with oak, maple, raspberry, willow, poplar, hazel, rose, sumach
and fir leaves, but they did not eat them. On being taken up, the freshly

hatched larvae spun a thread by which they let themselves down.
Egg.—Round, with the surface granulated ; of a dirty white, clouded

with reddish brown. They are laid separately in an irregular bunch.

Larva directly after Hatching.—(^¥\g. 2^.) Length, 3 mm. The head

is large, as wide as the prothoracic segment, dark brown, with two trans-

versely oval light-gray spots above ; along the front edge of the epicra-

Dium is a broad gray stripe, and at the base of the labrum is a transverse

less distinct pale band.

The prothoracic segment is very large, slightly wider than the head, and

from this segment the body tapers to the end. On each side of the pro-

thoracic segment, and projecting outwards, is a large piliferous amber-

colored tubercle, which is three times as large as those behind it on the

succeeding segments. Between these are two minute dorsal piliferous

tubercles. On each side of the second and third thoracic segments is a

lateral amber-colored piliferous tubercle, while the dorsal tubercles be-

tween are rather larger than the lateral ones. On the abdominal seg-

ments the dorsal tubercles are amber-colored, becoming dark on tlie ter-

nainal segments, while the lateral tubercles are dark, concclorous with

the body. The hairs are gray and dusky, those on the large lateml tuber-

cles the longest and curved forwards in front of the head. Behind these

the longest hairs are a little longer than the body is tliick. The body is

dark. On the abdominal segments the dorsal tubercles are amber-colored,

becoming dark on the terminal segments, while tlie lateral tubercles are

dark, concolorous with the body. Tlic hairs are gray and dusky, those

on the large lateral tubercles the longest, and curved forward in front of

the head. Behind tliesc the longest hairs are a little longer than the body

it thick. Tlic abdominal logs arc long and slender, spreading outward

beyond the body. The eighth pair of dorsal abdominal tubercles are a

little larger than the otliers.

In general appearance, viz., the large, broad, first thoracic segment, the

tiody tapering jjackwanl from it, and tlie large prominent lateral piliferous

warts, one on each Ido of the segment, this larva is a true Lasiocampid,
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with its chardcters rather more exaggerated than ia Clisiocampa, and per-

haps much as in Gastropacha.

Some details of the freshly hatclied larva are represented in Fig. 23.

ant, antenna ; mx, maxilla ; tl, a thoracic leg ; al, an abdominal leg,

shovping the planta and crotchets ; al', another leg; s, a spinulate seta.

(Author del.)

Explanation of the Pl.vtes.

Plate V.

Fig. 1. Dryocampa rubicunda. Larva in Stage II. The line under the

figure should be nearly one-half longer. Bridgham del.

2. Sphingicampa bicolor. Armature, Stage I. Fur explanation of

details and of lettering, see the text.

Plate VI.

Fig. 3. Eacles imperialu. Armature, Stage I.

4. Eacles imperialia. Armature, later stages.

Plate VII.

Fig. 5. Ciiherorivi regalis. Armature, Stage I.

6. Hyperchiria io. A freshly hatched larva, showing the eversible

glands (g), etc.

7. Uyperchinu io. Armature of the three thoracic segments.

Stage I.

Plate VIII.

Fig. 8. Hyperchiria io. Armature of the last thoracic and abdominal

segments, 1, 2, 6-10, Stage I.

9. Jlyperchiria io. Armature of the sixth abdominal segment.

Stage II.

10. Ilyperchiria io. Spinulated dorsal tubercles of each thoracic

segment, final stage.

Plate IX.

Fig. 11. Hyperchiria io. Evcrsible gland, with the adjoining spiracle,

sp. ; g', a gland enlarged.

12. Hyperchiria, sp. from Mexico. Armature of final stage ; dor-

sal tubercle of each thoracic and of the seventh abdominal
segment.

13. Hemileuca artemia. Spinulated dorsal tubercles of each thoracic

segment, final stage.

PROC. AMEB. PHILOS. SOC. XXXI. 141. Y. PRINTED MAY 11, 1893.
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Plate X.

Fig. 14. Hemileuca yampai. Spiaulated dorsal tubercles of each thoracic

segment, final stage.

15. Gastropacha quercifoUa. Scales from dorsal tuft on second

thoracic segment "if the mature larva.

16. Oastropacha quercifoUa. Flattened hairs from the lateral tuft

of the second thoracic segment of the larva.

17. Oastropacha americana. Flattened hairs from the lateral tuft

on eighth abdominal segment of the mature larva.

Plate XT.

Fig. 18. Gastropadut americana. Flattened haira from the lateral tuft

on second and third thoracic segments.

19. Heteropacha rileyana. Flattened hairs from the lateral tuft on

the second thoracic segment of the mature larva.

20. Acronycla Jiastulifera. Flattened hairs.

21. ClUiocampa americana. Normal hairs, densely spinulated.

22. Artace rubripalpis. Freshly hatched larva. Bridgham del.

Note.—All the figures, except 1 and 23, were drawn by the author with

the camera.

Energy as a Factor in Organic Eoolution.

By John A. Ryder.

{Read before tlie American PhilosophicaX Society, April 7, 1893.)

The fact that the energy developed by living bodies is correlated with

cosmicjjl energy is now a recognized canon of physiology. To give the

proper emphasis to the part played by the energy developed within organ-

isms, as a fuctor in the development of their own forms or mnrpJiogeny, is

the purpose of the present paper. To define exactly the kinds of energy

displayed and the mode in which its effects are produced in particular

cases is another part of the subject to be dealt with. The definition of

these subjects renders necessary the introduction of a few new terms, in

order to avoid awkward circumlocution, to achieve brevity or directness

of expression, and to eliminate the riskof itulefinilencss in the use of words.

Ha>ckel very folicitouHly projioaed the term phytogeny to express the fact

that a certain tendency directed the drift or trend of development of a

being along a lino parallel with that of the series of forms ancestral to it.

The l)cing in the course of its development briefly recapitulated that of

the anceHtrnI aeries to which it belonged. This, in substance, is the fa-

moui fundamental biogenetic lavo first suggested by F. MUUer.
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Hseckel also proposed for the process of the development of the indi-

vidual the term ontogeny, genesis of the individual being. The displays

of energy, in time and space, controling the process of development,

both racial and individual, that is, the phylogenetic and ontogenetic pro-

cesses, are now admitted on all hands to run more or less closely parallel.

Wlien old characters tend to reappear very early in ontogeny, it is explained

that this is a case of reversion, atavism or palingeny. If, on the other

hand, a new character tends to appear very late in the ontogeny, it is

explained that it is because such a feature was late in appearing in the phy-

logenetic or racial hittory, it is therefore said to have arisen from compar-

atively recent variations of the type form, or to be cainogeHetic. Tlie

regis'ration upon the germinal matter of organisms of these developmental

tendencies to reappear in a certain sequence and relation, in time and
space, comprehends what is generally understood by the term heredity.

Hereditary phenomena are therefore ontogenetic, and in so far as the

latter repeat an ancestral history they are phylogenetic. That is, the ener-

gies of individual development reflect or epitomize in the sequences and
relations of their display those which have attended the evolution of the

race.

Thus far the use of these terms, which have become current and well

understood in biological literature, seems to be justified, in tiiatthey stand

for a formula which is so largely true in spite of occasional discrepant

ficts that we must accept these words as brief or shorthand expressions

for two great biological principles.

Adaptation of the organism to its conditions of life is now, as it always

has been, a very difficult subject. Some have supposed it to be due to

variation of the i>otentiality of the germinal matter derived from the two
sexes, or to Amphimixis, and that the individual variations thus produced

that were unfitted for survival were eliminated by natural selection.

Others have maintained tliat there is more or less evidence of the occur-

rence of direct adaptation or adjustment of the organism to its surround-

ings with accompanying variation, and that consequently the energies

developed within and without the organism had to do with the pro-

cess of adaptation and the origin of variations. The development of

adaptations was, therefore, according to this latter view, a resultant con-

sequent upon the interaction of two sets of forces, namely, those developed

within and also those developed without the organism. Natural selection

in this case was also supposed to be operative as the agent eliminating the

unfit. Weismann, Lankester and oiliers have defended the first view.

ll*cktl, Cope, Spencer and even Huxley (the latter with some reserve,

perhaps) have supported the latter opinion. Darwin himself was inclined

to the las-t to ascribe a certain influence to external agencies, and also to

use and disuse, in doing which he showed his leaning towards what has

since his death been regarded as the more distinctly L imaickian view of

the origin of variations.

Prof. Cope has sought to establish a recognition of the factor of energy
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as developed in the motions of organisms and their parts a? an agency in

the modification of the forms and proportions of their hard parts. In

this he has distinctly followed Lamarck, Spencer and the writer, and to

this agency he has applied the term kinetogenesis, which may also be

written kinetogeny in order to make its Anglican spelling conform to that

of the very useful terms proposed by H«ckel.

Unforlunately tliis term, kinetogeny, does not embrace a consideration

of all the forms of energy that concern the problem of adaptation. My
only reason, therefore, for invading this field of terminology is that there

appears to be a need for another term which shall be more comprehensive

and which shall apply to all the forms of energy involved in a study of

adaptive processes, namely, the potential or static and the actual or

kinetic. This will embrace both the energy of rest or equilibrium and

that of motion or lack of equilibrium. The most general term that can

be used for this purpose seems to be ergogeny, the etymology of which is

apparent. This general term, ergogeny, will include not only kinetogeny,

but also its antithesis, stntogeny.

If an organism suffers morphological modification in consequence of

the display of the energy of motion, any modification thus caused would

be developed kinetogenetically. If, on the other hand, an organism were

modified in such a way that the energies developed by it were in a condi-

tion of statical equilibrium, and, moreover, if its specific form depended

upon the maintenance of such a statical balance, then any formal modifi-

cation thus caused and maintained would be developed statogenetically.

If it is meant that energy has been concerned in producing a certain mod-

ification without specifying the kind of energy, such modification may be

said to have been produced ergogenelically. Concrete illustrations will,

however, be necessary in order to give a clear notion of tlie very real dif-

ference that exists between the two processes, namely, kinetogeny and

Btatogeny, embraced under the still more general term of ergogeny.

If the motion of the developing parts of an organism condition their

structural modification in a definite and precise way, as in the case of the

development of vertebral centra, of the vertical rows of scales on fishes,

or the fractures across the fin rays of certain fishes, as I have shown else-

where,* then the effects so produced are developed ergogenetically. In

that sucli effects are the result of tlie expenditure of energy in the form

of motion they arc also developed kinetogenetically.

If, on the other hand, the process is one in which the energy developed

in a consequence of growth ilself, and is dependent merely upon the gross

physical and statical properties of the living matter itself, such as the

varying surfiico-tcnsion ofdillerent parts of the surface of the plasma,

then the probleni becomes one, not of motion, but of the want of motion, of

forces in equilibrium or a statical one. Such conditions of statical equi-

librium of Burface-lonslonal forces of the adjacent surfaces of the colls of

•" I*ro«»f« of ttie EtTocU of Iliitiltiml Uho In tho Modificatton of Animal Organisms,"

J'roe, Amer. I'hUot. Soe., Vol. xxvl, Nov. 21, 1889.
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the early stages of segmenting eggs are known by the thousand to the

skilled embryologist.

In that these cannot at first be overmastered by either phylogenetic or

ontogenetic forces, or by both combined, proves that the forms so devel-

oped are, therefore, the resultants of the energy represented by the phylo-

genetic and ontogenetic or the sura of the herediuiry forces working iu

antagonism against a recurring statical condition of the substance of the

germ. This statical condition reasserts itself at the close of every seg-

mentation, so that there is a recurrent conflict between these two sets of

forces at every step of development. In fact, tlie round or oval form of

the egg is a statical condition of the germinal mass dependent wholly or

puriialiy upon its own surface-tensional properties. That this is gradually

overcome in the course of the ontogenetic process is well known, but it

is also a fact that no known form of animal or vegetable development is

exempt from the influence of the interference of statical forces of equi-

librium, mainly those ot surface-tension. In so far, therefore, as the form

of the early stages of the development of an embryo are thus interlered

with, such modifications are statogeneiic. The great generality of this

principle, therefore, becomes apparent. The generality of statogeny is,

in fact, coextensive with that of phylogeny and ontogeny. But this is

not all. Every statogeiietic state alternates with a kinetogenetic state,

fcince every new statogenetic condition is heralded by a kinetogenetic one.

It is this incessant organic and organizing seesaw of processes that is

comprehended under the still more general term of ergogeny.

Such must, therelore, be my excuse lor adding this new set of terms to

those already in use, since they represent a series of procei^8e9 of such

universality as to be of an importance second only to those of phylogeny

and ontogeny. To illustrate in detail the great variety of phenomena

wiih whicli ergogeny and its forms, kinetogeny and statogeny, have to

deal would much transcend the purposes of tliis paper. Only sufficient

additional examples will therefore be given to show the far-reaching char-

actei of these principles.

In the motion of Amoeba proteus, kinetogenetic phenomena either alter-

nate rhythmically with statogenetic piienomena, or perha|)s more correctly,

both constantly accompany one another in tlie course of the movements

made by this very simple organism. The chemical processes witliin the

AmttU)a by means of which its surface-tension is constantly being disturbed

are kinetogenetic, since this equilibrium or statical l)alance of the plasma

is thus recurrently overthrown. This leads to a temporary rupture of the

surface layers of molecules and an intrusion of new molecules from within

to repair the rent. When lliis isacc(miplished a statical equilibrium is tem-

porarily restored only to be followed by a recurrence of motion or over-

throw of statical equilibrium. Tiiis leads to the more or less fitful or

interrupted motion seen in these organisms. Tiiese alternating and con-

flicting processes also determine the figure of the organism at every instant,

so that ergogeny becomes, in the lowest forms, through its elementary
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types of kinetogeny and statogeny, form-del ermiuing or morphogenelic.

The development of the fiijure of the body of Amoeba proteua is also par-

tially condilioned by cohesion to adjacent sui faces, and is also, to some

extent, pulled upon as a semifluid mass by gruvity and flattened. The
vortical flux of its own particles through themselves also elongates it in

the direction of its owu motion. This causes the anterior end of the

organism to present a tense, rounded outline, while its jjosterior end is

wrinkled, papilliform or uneven. The vortical flux of particles in the

centre of the body of the organism flow fastest while they gradually move
slower towards the surface where the ultimate and outermost layer is at

rest. Thus in every detail of its morphology do we discover that Amoeba
is absolutely the creature of energy conditions. Its shape at every instant

ot its existence is determined ergogenetically as we may speak of tlio

form-conferring forces developed from within as distinguished from those

of gravity, adhesion and cohesion that are operative from without. Even
the ideally perfect form of vortex motion of the particles of its substance

is disturbed and distorted by the interaction of this complex set of forces.

3Ioreover, since the physical properties of the different species of Amoj-

boids are very difl'erent, their kinelogenelic and slatogenetic characteris-

tics differ correspondingly, so that their behaviors are very different for

this reason. The profound ditlerences of form presented by their pseudo-

podia are to be partially accounted for on this ground, and partially ou

the ground of the diftering physical constitution of their substance.

The phenomena of motion of plasma or cells may be generally compre-

hended under the term cytokiiittic, their statical conditions under the

term cytostatic. In the same way the active and resting stages of nuclei

may be regarded as karyokimtic and karyoslatic. Tlie motion and rest

of the centrosomes of cells may be named as their aistrokinelic and astro-

static condiuons. These six terms, one of which is already in use, are pro-

posed in order to connect the phenomena ol cell division with ergogeny in

general. The origin of the motion of the Amosba is to be sought in its

own plasma ; it is therefore cylokinetic. The alternating periods of qui-

escence of Amoeba are cytostatic ; its spherical form in the encysted con-

dition is the result of a perfect cytostatic equilibrium in every direction.

These results are also ergogenetic ; that is, the clianges of couHguration

due to motion are kinelogenetic ; those due to a condition of temi)orary

statical equilibrium are slatogenetic.

Osmotic processes in combination with surface tension and recipioc.d

pressures developed against adjacent structures develop the most mani-

fold changes of conflguration. If osmotic pressure is the same in every

direction Mithin a cell or a muss of cells, a spherical flgure results such as

tliut of Volvox. If, on iho oilier hand, the cciual internal pressures are

antagonized from without by unequal pressures at dill'erent points corre-

sponding moditlcations ol flgure are develoi)ed. This is illustrated in the

most manifold ways in the cells of plants and animals. Such moditlca-

lioutt III us caused are largely Biatogeuclic.
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If motions of hard parts upon each other tend to alter or deform the

modeling of the surface in a particular way, as seems to have been the

case wiih teeth, the process is kinetogenetic. If the basal part of the

conical surface of a pointed tooth have its enamel organ folded under

constraint during growth in a conical matrix into which it expands by

growth more rapidly at its basal region than the walls of this matrix ex-

pand, the result is partly kinetogenetic and partly statogenetic.

If the development of a blastoderm be conditioned by surface and in-

terfacial tension in such wise as to cause it to conform to the configuration

of double curvature of the yolk mass upon which it extends itself, the

result is mainly statogenetic. If an embryo be pressed down into the

blastoderm as the result of constraint from above during its growth, ami

the surrounding non-embryonic area is thus caused to be reflected over it

more and more as growth of both embryo and blastoderm go on, an

amnion is developed. This process is kinetogenetic so far as the growth

and reflection of the blastoderm is concerned, but statogenetic in so far

as the permanent molding and retention of the figure of the amniotic cavity

is concerned. It flnrays are fractured or segmented In a regular fashion

and in response to the exigencies of the motions of the fia, sucli a result

is kinetogenetic. If the calcifiable matrix developed about a notochordal

axis be regularly segmented at points alternating with the intervals be-

tween the myotomes by the agency of the motions to which such an axis

is subjected during use, the result is again kinetogenetic. If an originally

globular egg be distorted into an ovoidal body within a lubular oviduct

due to circular pressure, as happens in birds and insects, the result is

almost purely statogenetic. An empirical mathematical formula may
therefore be written for every variation in the shape of the common hen's

egg for a curve which shall account also for its shape.

If, as in the case of the double monsters developed in meroblaslic eggs

due to karyokinetic disturbances, there is a strong intcrfacial tensional

attraction between the germ and yolk substance, it is impossible to shake

the first blastomeres apart as in the case of holoblastic eggs, so that fiisid

embryos or monsters only can be produced from such meroblastic ova.

Such a result is statogenetic, that is, statical coniliiions in the meroblastic

egg so far override the ontogenetic processes that fused monsters only are

here possible, whereas in holoblastic ova in which the blastomeres ca:i

be completely separated two or more distinct embryos can be produced

from what had begun its development as a single embryo.

So universal is this interference of the statical conditions of the plasma

of segmenting ova with the ontogenetic processes, that not a single meta-

zoan organism can be named the development of which is not thus marred

in some way or other. It is often a long time relatively after development

has begun that there Is any obvious delineation of the embryo. In fact,

this cannot take place until the statical energies of surface-tension which

have kept the egg globular are overridden. In so far as the ontogeny of

any organism is marred by statical conditions of energy-display, its em-
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br}-onic form is also modified. In so far as such statical interference

affects the figure of the organism they are morphogenetic or form -deter-

mining. In so fur the figure of a developing being is disturbed or modi-

fied by statical agencies its figure may be said to be subject to statogenetic

influences. No existing larval form has escaped the influence upon its

own shape of a constantly active statical equilibrium of its own substance.

There is, therefore, a constant struggle going on during development be-

tween the pliylogenelic and ontogenetic forces, determining the sequence

and relations of the successive cleavages of the egg and the statical equi-

libria that obtain amongst its several parts. Statogenetic processes are,

therefore, as constant and universal as the phylogenetic and ontogenetic.

One may even go so far aa to say that possibly the relations thus tending

to be established by statical conditions may tend to become transmissible

as hereditary tendencies. Such indeed is the view upheld by Prof. E. B.

Wilson in his remarkable paper on "The Cell-lineage of Nereis."* Ihave

myself seen no less than tliree consecutive recurrences of tlie same stati-

cal conditions in a fish egg, none of which can, for this reason, be defi-

nitely proved to be purely ontogenetic.

The facetted eyes of insects are usually hexagonal, but not invariably

so. I have found triangular, quadrangular and hexagonal facets in the

eyes of Tachinus. Now these different forms are due to disturbances of

the statical conditions obtaining between the individual ommatidia during

growth of the eye. If the pressure is the same from every direction lat-

erally during growth, a cylindrical eye would result. It the lateral pres-

sure is the same from six points at equal distances apart around each eye,

the regular hexagon will result; should any two opposite pairs of tlie six

pressures be less than tlie pressures from the other two pairs irregularities

in the hexagons will appear. If cjiinders are grouped so that the side of

every one touched the sidts of six others, which may be done by bringing

their tops into rows in three directions, and if now each cylinder be in-

creased in diameter, there will be pressure developed in six directions

diverging at equal angles of 60° from one another, a hexagonal configura-

tion of tliC ends of the cylinders would ultimately result, i)rovided lh«y

were formed of plastic material. The same thing sometimes happuns

when a plastic and nearly homogeneous mass cools and contracts, when
cracks appear in the mass generally dividing it into pentagonal and hex-

agonal prisms, as happened in case of the cooling of iniruiled mass of

molten basalt in the Giant's Caut-eway in Ireland. A series of cylinders

arranged so that every one shall touch six others is also most economical

of space, and in the processes of growth is the natural result of a statical

equilibrium due to equal pressure frotn six directions in a plane. If a

aeries of cylinders be brought into rows in two directions only, and so as

to touch their neiglibors at only four points, quadrangular columns would

result were the diameter of every cylinder increased againh^t four others,

provided all were composed of plastic material. la these ways have tlic

• Joum. iforphologv, Vol. vL
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various forms of the facets of the compound eyes of insects arisen. So

too the reciprocal marginal interference of the growth at six equidistant

points of the scutes of such forois as the extinct Glyptodonts, has devel-

oped in such scutes a hexagonal configuration. In these cases growth is

tlie kinetogenetlc factor, and the statogenetio factor is the struggle to

bring about an equilibrium of marginal pressures during growth, as a

consequence of which a hexagonal figure results.

The development of a cylindrical form of the body is also a case where

an equilibrium is concerned that is largely statical in character. The
tense condition of its fluid-containing cavities, such as the alimentary

canal, will confer upon such an organ a cylindrical configuration ; so also

in the case of blood vessels. It is indeed probable that the very form of

the blood corpuscles or disks is discoidal in virtue of a statical equilibrium

of their substance within the fluid plasma in which they are immersed,

and that there is a double vortical flux of the substance of these disk«j

from the centre to the peripliery on both faces, or the reverse. This vor-

tical flux is probably maintained by tlie exigencies of metabolism and calls

for the incessant exhibition of a tendency towards a condition of statical

equilibrium. In this way we may conceive that the thousands of millions

of red blood disks coursing through our vessels are enabled to not only

maintain their flattened configurations, but to also thus greatly increase

the areas of their surfaces and be thus rendered more efticieut agents in

the processes of oxidation and deoxidalion. Here is a statical condition,

as we may suppose, that has been adaptively developed tluough the

direct expenditure of energy, by the matter of the corpuscle itself. In

other words, our red blood corpuscles have, in tlie first place, and with

the utmost probability, acquired their present configuration ergogenetic-

ally. If this is true in the case of the blood disks of ourselves, it is prob-

ably also true of the blood disks of all other forms.

The globular form of the egg is a statically developed condition, so is

that of the more or less nearly globular morula and also of the blastula;

but in the latter internal osmotic pressure is also a factor. Even the brain

shows in its earliest form the tendency to develop as vesicles under stat-

ical conditions. Here its growth is the kinetogenetlc factor, and the ten-

dency for the hemispheres to be at first globular vesicles is owing to ihe

statical influence of the substance composing their walls. Later, as these

vesicles grow, they press upon each other along the median line when they

present a flattened aspect towards one another from the operation of the

same causes, and we at last have developed the "hemispheres" of anato-

mists. In this way it results that a single somewhat globular body is

formed, made up of two halves. Under constraint within the membranous
cranial walls the latter conform to this pressure of the growing brain-

globe within and conform to its shape, so that a somewhat globular cra-

nium results. Following in detail the evolution of the fissures of the brain,

even these are developed kinetogenetically through growth ; the pallium

or cortex under restraint within the skull grows and shows a tendency to

PROC. AMER. PHILOS. SOC. XXXI. 141. Z. PRINTED JUNE 30, 1893.
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"have its wall folded into ridges, with intervening fissures that tend, for

assignable mechanical laws, to join one another at an angle of 120°, as

first pointed out by the late Dr. A. J. Parker, and, as it seems to me, cor-

rectly attributed by him in part to ergogenetic influences. It may also be

sliown that the heart, in the course of its development, gives evidence of

being subject to the morphogenetic influence of ergogeny.

The spiral or torsional form of many of the articular faces of the ends

of l)ones in the limbs of terrestrial vertebrates can probably be shown to

be associated with the development of torsional stress in locomotion.

That such torsional stress is actually developed during the locomotion of

terrestrial vertebrates has been conclusively proved b\- Prof. Allen from

a careful study of the work of Muybridge upon animal locomotion. Upon
every hand, therefore, there is evidence of structure that has been devel-

oped in conformity with the conditions of the expenditure of animal

energy. I have myself called attention to the fact that digital reduction

first began in the hind limbs or in those subjected to the greatest stress, in

leaping, by land vertebrates. The forelimbs show this tendency later and

in conformity with the fact that they cannot become the channel fur the

dissipation of such large amounts of energy, impulsively, as the hind

ones. Digital reduction and specialization is therefore to be regarded as

having been induced and begun ergogenetically.

In the course of other work I have had occasion to call attention to the

fact that the foundations of the skeleton were in every case laid down in

certain comparatively inactive, or, as I have elsewhere expressed it, ameta-

bolic tracts. These tracts were either external, protective non-plasmic

envelopes or they were developed between the organs. In both cases

they tend to take the form of intercellular or circumcellular matrices, or

as matrices laid down between organs. Metabolism is nil in them every-

where because of tlie non-plasmic and the non-metabolic character of

their substance. Such matrices, therefore, present from the lowest pro-

tozoa up to the highest metozoa tolerance of inert foreign matters witliiu

their substance. Such matrices being colloid, they often attract inert cal-

careous or silicious matters that are held in solution in the circulating

tluids as deposits, just as such deposits are seized and held under labora-

tory and non-vital conditions by colloids in the presence of hypersalurated

solutions. In oilier words, there is liere a tendency to revert to a statical

condition on the part of these inert salts, which thus tend to crystallize

within such a matrix and within the living body. Tlicse matrices are

thrown out as a protection, or as the result of irritation of cell tracts, or

to increase the volume of an organism ; the colloids of which they are

composed attract the inert calcareous or silicious salts that pass through

tlie living and adjacent plasma and a statical eipulibriiim is thus restored.

The skeletal uiatilx thus calcifies, as we express it, whereas tlie truth is

that wo are probably dealing with a phenomenon that dilfers but little in

iU eMentisl nature Irom one that may be imitated in the laboratory. The

prOOOM U one tlnU ulilmiirly ditvclops a sbUical ciiuilihriiini wlicn the
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matrix is saturated witli inert silicious or calcareous materials. This may
be especially well shown in regard to the wonderfully complex shells of

Radiolarians, Foramiuifera, the spicules and skeletons of sponges, the

shells of the eggs of birds, the calcification of bone and cartilage, etc. I

therefore very much question whether there is a single skeletal structure

anywhere to be met with, the development of which does not take place

in some measure statogeneticallJ^ Especially is this true of the configur-

ation of the skeletons of such complex objects as Radiolarians, Foramin-
ifera, etc., where surface tension cooperating with the process of the

gradual statogenetic saturation of the matrix gives to them their wonderful

complexity and beauty. While such phenomena as those of the genesis

of the heterocercal or upwardly deflected condition of the axis in the tails

of fishes, or the downwardly deflected condition of the axis in Ichthyo-

sauri are almost purely kinetogenetic, the multiplicity of factors concerned,

statogenetic as well as ontogenetic and phylogeuetic, must always be con-

sidered and each given its due weight and importance in achieving the

morphogenetic result. That there is an absolute conflict between sta-

togeny and kinetogeny on the one hand, and of phylogeny and ontogeny
on the other, in the case of the development of the ova of multicellular

forms admits of no doubt. All metazoa pass through larval stages in

which the statical condition of equilibrium of the plasma of the egg is

gradually, in a great measure, overridden by the hereditary energies rep-

resented by phylogeny and ontogeny. That there still remain traces of

the effects of kinetogeny and statogeny in the adult organism cannot bo
denied in view of the facts to be derived from the shapes of tissue ele-

ments, and even of organs, as the foregoing paragraphs show.

These few observations and reflections will, I think, at least make it

clear that the terms ergogeny, and its forms of kinetogeny and statogeny,

are justified, and that they stand for what constitutes a very important

part of the machinery of organic evolution, the generality and importance

of the influence of which is certainly not less than second to that of phy-
logeny and ontogeny. The energy factor or ergogeny left entirely out of

consideiation must therefore seriously cripple the symmetry and com-
pleteness of any general theory of organic evolution.

Appendix.

The introductory chapters to Hseckel's great work on the Radiolaria,

forming part of the series of Challenger Reports, contains much that is

suggestive in relation to the subject of this paper. Also papers by Dreyer
and others in the Jenainche Zeitschrift, in reference to the ergogenetically

developed forms of the tests of Radiolarians, Rhizopods and Foraminifera.

The botanists have long since appreciated the importance of this subject,

and lierthold's Protoplasmechanik is an especially suggestive work. Sachs
has also contributed to the subject. Much that is suggestive is also to be

found in the Principles of Biology of Herbert Spencer, though his fact*
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are not invariably to be depended upon, owing to the very diferent inter-

pretations now to be given manj^ of tliem. Papers by Cope on the me-
chanical development of the structure of the hard parts, teeth and joints,

are to be found in the American Naturalut, Journal of Morphology and

Proc. Amer. Philos. Soc. Prof. Hyatt has also published several import-

ant papers on this subject, especially in reference to Molluska. Suggest-

ive papers have also been published in this connection by Dr. W. H. Dall,

•while Lang has considered the development of the shells of univalve

mollusks trom a mechano-physiological standpoint in his Lehrbuch d,

Vergleichenden Anatomie.

Purely physical papers by Plateau, Mensbrugghe, Quincke and others

are also important as well as the experimental and biological results pub-

lished by O. Biitschli and H. Virchow.

The subjoined list of papers by the author of the foregoing paper em-

braces the principal part of what he has published upon the ergogenetic

development of morphological characters in the animal kingdom :

On the Laws of Digital Reduction, Am. Naturalist, 1877, pp. 603-607.

Nature, xvii, 1877, p. 128.

On the Mechanical Genesis of Tooth-forms, Proc. Acad. Nat. Sciences,

Philadelphia, 1878, pp. 45-80 (Abstr. by C. N. Peirce).

Dental Cosmos, xx, 1878, pp. 465-472.

Further Notes on the Mechanical Genesis of Tooth-forms, Proc. Acad.

Nat. Sciences, Philadelphia, 1879, pp. 47-51. Review of by E. D. Cope,

Am. Naturalist, 1879, pp. 446-449.

On the Origin of Bilateral Symmetry and the Numerous Segments of

the Soft Rays of Fishes, Am. Naturalist, xiii, 1879, pp. 41-43.

The Gigantic Extinct Armadilloes and Their Peculiarities, With a Res-

toration, Pop. Sci. ^lonthly, xiii, pp. 139-145. 4 figs. [Discusses the

mechanical genesis, degeneration, and coalescence of vertebral centra.]

The Significance of the Diameters of the Incisors of Rodents, I'roc.

Acad. Nat. Sciences, Pliiladelphia, 1877. pp. 314-318.

On the Position of the Yolk-blastopore as Determined by the Size of

the Vitellus, Am. Naturalist, 1885, pp. 411-415.

On the Availability of Embryological Chagicters in the Classification

of the Chordata, Am. Naturalist, 1885, pp. 815-819 and 903-907.

On the Genesis of the Extra Terminal Phalanges in the Cotacea, Am.
Naturalist, 1885, pp. 1013-1016.

An Outline of a Theory of the Development of the Unpaired Fins of

Fishes, Am, Naturalist, 1885, pp. 90-97.

Tlic Origin of the Amnion, Am. Naturalist, 1886, pp. 179-185.

On the Origin of Ileterocercy, etc., Ann. Rep. U. S. Com. of Fish and

Fisheries for 1884, pp. 981-1085, PI. ix, 18:16.

A Tlicory of the Origin of Placental T^'pes, etc., Am. Naturalist, 1887,

pp. 780-784.

On the Homologies and Early History of the Limbs of Vertebrates,

Proc, Acad. Nat. Sclcuces, Philiidflphia, 1887, pp. 844-386.
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On tlie Development of the Cetacea, etc., A.nn. Rep. U. S. Com. of

Fish and Fisheries for 1885, pp. 437-485, PI. iii, 1887.

A Pliysiological Theory of the Calcification of the Skeleton, Proc. Am.
Philos. Society, xxvi, 1889, p. 9.

The Polar Difierentiaiion of Vol vox, etc., Am. Naturalist, 1889, pp.

218-321.

The Quadrate Placenta of Sciurus hudsordus, Am. Naturalist, 1889,

pp; 271-274.

The Origin of Sex, etc.. Proc. Am. Philos. Society, xxviii, 1890, pp.

109-159.

The Placentation of the Hedgehog and Phylogeny of the Placenta,

Am. Naturalist, 1890, pp. 376-378.

A Geometrical Representation of the Relative Intensity of the Conflict

Between Organisms, Am. Naturali?t, 1892, pp. 923-929.

On the Mechanical Genesis of the Scales of Fishes, Proc. Acad. Nat.

Sciences, Philadelphia, 1892, pp. 219-224.

The Principle of the Conservation of Energy in Biological Evolution ;

A Reclamation and Critique, Proc. Acad. Nat. Sciences, Philadelphia,

1892, pp. 455-4G8.

The Inheritance of Modifications Due to Disturbances of the Early

Stages of Development, Especially in the Japanese Domesticated Races of

Gold-carp, Proc. Acad. Nut. Sciences, Philadelphia, 1893, pp. 75-9 1.

The Mechanical Genesis of the Form of the Fowl's Egg.

By John A. Ryder.

(Read before the American Philosophical Society, April 21, 1S93.)

The configuration of the outline of the hen's egg is determined appar-

ently by mechanical means while the egg-membranes and shell are in

process of formation within the oviduct.

The conditions, after the passage of the ovum or yolk proper into the

oviduct, seem to be about as follows :

1. In the upper part of the oviduct the albumen is laid down upon the

yolk by the activity of the albumen-secreting structures forming the wall

of the duct. This albumen is laid down in successive layers, as is proved

by the structure of the albumen and chalazse, when these are coagulated

by heat and then cut into thin sections. This lamination of the albumen is a

result of the mechanical relations that the yolk sustains to the surrounding

albumen-secreting surfaces, and this structure of the albumen is mechan-
ically caused. The chalazae are produced as the first deposits of albumen
in the oviduct behind and in advance of the yolk. The twisting of the

chalaza; is mechanically caused for the reason that the twist of the chalaza
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at opposite poles of the yolk is in opposite directions. Tliis could not

occur except under conditions of rotation of the yolk or true egg during

the early steps of its passage down the oviduct. The lamina; of the cha-

lazse are in a continuous spiral scroll such as is developed by a thin lam-

ina rolled upon itself, such as a scroll of paper. This would seem to

prove that a rotation of the forming egg was necessary in order to give

rise to the phenomena described.

2. The membrana putaminis is deposited in the lower portion of the

oviduct. Its fibres are cemented together where they cross one anotlier,

showing that they must be formed in a plastic condition. The putaminis,

moreover, is laminated, showing that, like the yolk, it is a secretion, the

laminae of which are deposited in succession. It finally covers the entire

egg and albumen as a secondary egg envelope, and possesses certain char-

acteristic traits of figure, firmness and elasticity.

3. From the beginning of tlie process of the development of the sec-

ondary egg envelopes in the oviduct there is circular constraint around

the 3'olk and albumen owing to the tubular shape of the oviduct

itself. The walls of the latter press upon the contained egg somewhat
after the manner of a broad elastic girdle. This pressure around the egg

elongates the whole mass in the direction of the long axis of the oviduct.

If this pressure of tl»e elastic walls of the oviduct were not associated

with peristalsis of the oviduct, in other words, were the forming egg to

remain at rest within the duct, it would be deformed only from a spherical

to an elliptical figure. This restraint is least at the ends of the mass

where it tends to be extended into the lumen of tlie duct. Tliis elastic

annular compression of the forming egg within the oviduct may be re-

garded as the true cause of the deformation of the hen's egg towards a

stable elliptical configuration, while still in the plastic state.

4. After the completion of the membrana putaminis a third homogeneous

layer is deposited upon the latter in whicli the shell is formed. Tins shelly

deposit consists at first of isolated circular nodules of calcareous matter,

that only become fused together at a late stage of their deposition ; wlien in

fact they commence to become crowded against one another and pressed into

close contact as they enlarge from within outward. Previous to tins fusion

the shell is flexible, if an egg is prematurelj^ laid with an imperfect shell, as

every farmer's boy knows. After the fusion of these minute calcareous

plates the shell becomes rigid, as seen in a fully matured egg. It is probable

that a certain differential of pressure has been maintained at opposite ends

of theeggduringthe formation ofthemembrana putaminis, the matrix of the

Hhell, and the shell itself tliat is instrumental in giving to the lien's egg

and birds' eggs in general their particular forms. This differential of pres-

sure at opposite sides of the elastic girdle formed round the egg by the

oviduct Is caused by the physiological necessity of propelling the egg

down the oviduct, or, in otlier words, is duo to the fact that the egg is

moved along by forces developed within the wall of the oviduct itself.

As this diflTercntial of prcsHure increases on one of the sides of the oviducal
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girdle round the egg will the form of the hitter depart more and more

widely from the figure of a true ellipse and become more aad more ovoida]

or egg-shaped.

The problem of the development of the figure of the hen's egg is one

that may be very easily dealt with mathematically. In fact, judging from

the great variety of variations of form presented by eggs it is probable that

a different equation would be required for every case, thus showing that

the forces operative in tlie process were tliemselves variable, a result

which is a priori most probable. The pressure preventing the passage of

the elliptical mass down through an elastic tube must be developed

largely in the form of friction, and the resistance of the walls of the ovi-

duct to dilation. To overcome this a greater pressure must be exerted on

the elliptical egg-mass at a point above its minor axis thanbelow the latter.

This will tend to squeeze part of its substance, since it is at last enclosed

in an elastic capsule before shell formation takes place, into the lower or

larger end of the mass. In this way the ovoidal form of the egg seems to

have first arisen. The mechanism by which this is accomplished can,

however, be best understood by means of a diagram showing the manner
and conditions under which the forces involved cooperate.

If the wall of the oviduct Oo is supposed to conform to the shape of



Ryder.] 206 [April 21,

the egg anil to be closed in front and behind it, in a longitudinal section

of the egg in place in the oviduct, we should obtain a diagram* somewhat

like the foregoing. The major axis of the egg coincides witli x, which pro-

duced is also coincident with the closed lumen of the oviduct. The minor

axis y is transverse to the oviduct. If it is sought to move the egg within

tlie oviduct, dilated as it is, at the point wliere the egg lies, a certain pro-

pulsive force must be developed annularly by the circular fibres in the

wall of the duct. This requires that the force exerted from x' to y shall

be greater than that exerted from x to y, else the egg will not be moved

along X in the direction of e. This implies that the annular muscular coat

in tlie wall of the oviduct shall contract with greater energy from x' to

y tiian from x to y, but as a matter of fact the egg is not elliptical so that

the major axis x is cut into unequal parts, x' o and o x by the axis y.

Since this true, if the annular muscular coat of Oo be of the same thick-

ness thnmghout its length by the very conditions which now obtain in

respect of the statical equilibrium of the figure of the egg, it would, upon

the simultaneous contraction of those parts of the wall of the oviduct in

contact with it, be impelled down the latter, or in the direction of e. We
stated above, however, that so long as the egg contents were not confined

to a rigid envelope and were at rest within the duct that the figure of

equilibrium would be an elliptical one through the long axis x of the

mass. Now this is just what does not happen and we can only seek the

cause for such a departure from the elliptical figure in the added propel-

ling force which must be applied at one side of y in order that the mass

may be moved at all. If the fluid mass is not rigid the very application

of the greater force on one side of y will cause the elliptical figure of the

longitudinal section of the mass at rest to pass into an ovoidal one the in-

stant the mass is put into motion. This simple statement of the facts as

to tlie conditions which obtain will make it self-evident that the force

which causes an egg to become ovoidal within the oviduct is developed as

a differential of force manifested between two immediately adjacent an-

nular segments of the duct and on opposite sides of y.

The geometrical demonstration of this fact is so simple that it will pre-

sent no difficulty to any one familiar wiili the rules of elementary geometry.

If two lines a' a and b' b be drawn parallel to x through y, so as to touch

at either end the outline of the semicircumference of the egg and ordi-

nates be then erected, as ac' and b c' and «' c" and b' c", four rectangles

will be formed which will completely exhibit the quantitative antagonisni

of llie forces developed aymmetrically upon either side of y or of x. The
two rectangles, a' d' c" o and b' d" c" o are greater in area tiian the rec-

tangles a d' c' and 6 d" c' o on the other side of y. Tiie sum of the

diagonals a' o and b' o of the first pair to the left is greater than that of

a and b o of the second pair to the right of y, tlierefore the sum of the

former as representing the propelling energy develoi)ed by the pressure

*Thl»t dlain«in hu been con«truclc<l from the outline of n lien's pkr very car^'fully

plotted. It thereforo r..!.r,.-,..,tH an actiuil contour.
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of the oviduct from x' to y must be greater than the sum of the first pair

representing the resistance developed by the walls of the oviduct from

y to X. It is this difference of annular pressure thus developed between

x' and y along the curve and y and x along the remainder of the same
curve that is responsible not only for the energy which propels the egg

along the oviduct, but which also deforms it while in a plastic condition,

before rigid membranes are deposited over it, and causes it to permanently

assume the ovoidal figure so familiar to every one in the form of the hen's

egsr.

Pursuing the analysis further, the composition of forces developed from

x' to y would take the direction c. Those from y \.o x would take the di-

rection d. A similar set would be developed from the two inferior quad-

rants below X, but these we may neglect, since they are of the same value

exactly as the pair of antagonistic energies already considered and devel-

oped above the axis x. Since c'^ d the tendency will be for the mass to

be propelled in the direction of e and there will thus be a second compo-
sition of antagonistic forces in the direction of e which will not only propel

the egg along the oviduct, but also tend to deform the egg-mass prior to

its becoming encased in a rigid egg-shell.

The development of the figure of the eggs of birds is therefore in all

probability a purely dynamical problem or one in which energy is applied

in a definite manner to the plastic surface of a mass In statical equilibrium

within the oviduct. The moment motion is set up to propel the egg
through the duct the forces operative in determining the figure of the as

yet unformed shell depend upon the physiological activity and condition

of tone of the muscular walls of the oviduct which must flret deposit the

membrana putaminis, the figure of which as a somewhat elastic closed

membmne is determined as here supposed. This in turn definitely deter-

mines the figure of the shell, which is deposited upon it. In this way it

can be shown that the interplay of energies developed by the soft parts or

oviduct have determined the conformation of a hard part or of the shell.

The shell itself is, however, deposited by a process involving the devel-

opment of a statical equilibrium which is finally satisfied when the devel-

opment of the shell has been completed. What is meant here is that the

shell-matrix is a non-cellular colloidal body which has a strong attraction

lor soluble, inert, earthy substances such as lime salts, circulating in the

fluids of the bod}'. These being particularly abundant, partly as excreta,

in the vicinity of the cloaca, near which the shell of the eggs of birds is

formed, the source of the supply of these matters is not far to seek. These

soluble but inert salts are attracted by this colloidal matrix which they

finally saturate when the shell may be said to be completed.

Tlie shell of the eggs of birds has therefore probably been developed

statogcnetically, while the figure of the shell has been developed kineto-

{jenetically. Both factors are, however, ergogenetic, that is, form and
structure has here been developed by the expenditure of energy.

That there has been great variation in the mode of exhibition of the

PROC. AMER. PHILOS. 80C. XXXI. 141. 2 A. PRINTED JUNE 30, 1893.
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kinetogenetic factor in the development of the shells of eggs is proved by
the fact that the latter vary in form very widely. So mucli is this the

case that a distinctly different algebraic formula would have to be worked
out for every variation of tlie form and size of eggs laid by even the same
bird. If the very slight disturbances of the counterpoise of tlie energies

on either side of the axis y whicli condition and determine the figure of

such a body as a hen's egg are sufficient to produce the remarkable vari-

ations which we may see by the thousand in any marketplace, how slight

must be the disturbances of the interplay of the living energies tliat need

to be set up in living bodies in order to produce the endless number of

variations that they present. If the figure of the hen's egg is dependent

upon the mode and condition of the equilibration of forces developed

within an oviduct, what reason is there to doubt that plastic organisms

are so modified, only in ways a thousand times more complex and difficult

to unravel and explain.

The application of the principle here developed is very extensive. It

applies also to an explanation of the oval and ovoidal forms of the eggs

of many animals that are manifestly due to causes operating in much the

same way. Those of many insects at once occur as a case in point. The
elongated blastocysts of mammals growing under a condition of annular

constraint within a tubular uterus or uterine tubule are other cases that

illustrate the same doctrine. The foregoing discussion also clearly ex-

plains why it is that the blunt end of the hen's egg comes down the ovi-

duct as its foremost portion and not the sharp end, as one would be led to

suppose, were it not positively established that such is not the case.* It also

makes it evident that variations in the figure of the eggs of birds are due

to the exhibition of varying quantities of energy and to different condi-

tions of activity of the walls of the oviduct during the formation of the

secondary egg envelopes, in the thus protracted process of oviposition.

One may be further permitted to surmise that in its nearly completed

state in the oviduct that the prolonged and at first voluntary retention of

the egg in tlie latter by the parent distinctly tended to cause the deposit of

the third and last homogeneous matrix into which calcareous infiltration

occurred automatically as suggested above. The retention of the egg in

the oviduct caused it to act as an irritant when a second and last basement

membrane, the matrix of the future shell, was thrown down in the ovi-

duct comparable to that of the basement membrane or zona deposited

around the ovum as the vitelline membrane in the ovarian follicle. Tlie

evolution of the eggshell itself may, therefore, with the utmost show of prob-

ability, be traced to a voluntary and more or leas intelligent desire of tlu;

female parent to protect its potential offspring for a time within her own
body. In carrying out tliis protective in.stinct which preceded the habit

of nest-building, concealment or burial of the whole laying was resorted

to, at Btill pntcticcd by reptiles, such as alligators and turtles. The entire

brood or ncHtful were also at first laid at once and concealed, and a

*Ttie evidence for this wu flnt adduced by Nathusiiu, Zoolog. Anxelger, Vol. viii.
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crude egg-burrow only, without subsequent parental care, as in the case

of Pilyophis, was constructed. We can thus understand that the often

elaborate and intelligent nest-building habits of Aves were preceded

by the far cruder and hastier and simpler nesting habits of the Replilia,

which, on account of the phylogenelic relations between the two groups,

should, on a priori grounds, be the case.

The origin of the egg-shell of the eggs of birds and reptiles may there-

fore be traced to physiological causes acting automatically under the con-

trol of those instincts or intelligent efforts at self-preservation and

protection extended by the parent to the young even while still in the form

of the outwardly and apparently quiescent condition of the egg. The pro-

longed retention of the eggs in the oviducts must have begun in reptiles

where the whole laying of a season is found to occupy the oviducts at one

time. Such prolonged retention would distinctly tend to develop a shell

owing to the operation of agencies that we can in a great measure trace

and specify as above. Such a retention of the ova within the oviduct for

a period would also distinctly tend to develop the amniote placental and

viviparous forms of development, provided the retention of the eggs was

from any cause prolonged. There is, in tact, much evidence to indicate

that eggshells or secondaiy egg envelopes were, in the first place, evolved

because of the prolonged retention of the eggs within the oviduct by the

wary female for purpcjses of protection. Such a prolonged retention of the

eggs in the oviduct was only the prelude to the evolution of placental

viviparity and to the highest forms of parental care as exemplified in the

human species. Both processes were, therefore, adaptive as they Avere

also manifestly superposed in the order of their development. The
mechanical genesis of the amnion was begun in fishes, and was completed

amongst higher forms. Its conditions have been in part traced by the

present writer and Dr. T. W. Shore. In the same way the successive

steps of the evolution of the allantois may be traced. It may accordingly

be shown that the lines of demarcation between egg-laying and vivip-

arous vertebrates are in large measure arbitrary, and that if the evolution

of these processes be carefully studied, direct and obvious connections

can be established between both. Not only is this the fact, but there also

now exist sufficient data to establish upon a tolerably firm foundation the

doctrine that the various types of placentation are developed as the results

of direct mechanical and physiological adaptation. The evidence for this

appears quite as clear as that which has been adduced above in regard to

the dynamical method and mechanical conditions under which the form of

the eggshell is determined in the oviduct of birds.
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^^otes on the Classification and Taxonomy of the Testudinata.

By G. Baur, University of Chicago.

{Read before tlie American Philosophical Society, May 5, 1893.)

I. The Ttpe op Hydromedusa tectifera Cope, with General Ob-

servations ON THE Genus Hydromedusa and the Classifica-

tion OF THE Pleurodira.

Through the kindness of Prof. E. D. Cope, I have received for examina-

tion the type specimen of Hydromedusa tectifera Cope. The carapace is

totally different from that figured by Boulenger * as Hydromedusa tectifera.

1. Osteological Differences.—In the diagnosis of Hydromedusa Boulenger

states the number of neural bones as seven, and in the figure mentioned

seven are shown. In the type specimen there are only six neural bones,

allowmg pleuralia 7 and 8 to meet in the middle line. The neurals are

much more slender than in the specimen figured by Boulenger. The first

neural is 39 mm. long and extends to the second pleural, excluding neu-

rale 2 from pleurale 1. The first neural measures 6 mm. in front and 15

mm. behind. Tlie second neural is only in connection with pleurale 3.

The sixth neural bone is placed between the fifth and sixth pleuralia. The
pleuralia C do not meet in the middle line, but are separated by the sixth

neural and the seventh pleural of the right side, which touches the sixth

pleural of the left. The first peripheral (marginal bone) is completely

excluded from the second pleural ; it is placed between the nuchal and

the second peripheral. Notwithstanding the carapace measures over

curve 29 cm. in length, it is not fully ossified ; there are small fontanelles

on the side between the pleurals and peripherals and also between the

plastron and tlie peripherals.

2. Differences in the Dermal Shields.—The first vertebral shield is very

much longer than broad (58 mm. : 31 mm.); where it meets the posterior

cervical shield it is 32 mm. broad ; the breadth of the posterior end of the

second cervical shield is 68 mm. There cannot be any doubt that the

specimen figured by Boulenger as H. tectifera belongs to a dillerent

species from the type. "What name it ought to receive I am unable to de-

terminc.

Boulenger considers the specimen figured by Waglerf as Hydromedusa
maximiliani and that figured by Peters | under the same name as identi-

cal species, which he also considers as //. tectifera.

There $eem$ to be no doubt that tlie apecimene figured by Peters and Wag

* Boulenger, O. A., Cnlaloffue of the Cheloniant, London, 1.S80, p. 211.

t WaKlor. Joh., Natlirlirluii Syiitnn der Amphibicn, PI. iil, KIk. 2.V-I2, 1880.

J Potent, W., " Zur Ontcologlo dor HydroiniduM maximiliani," MiUI. Arrhiv., 18;19, pp. 2S0-

2H9, PI. xlv. I may muullon licru that tlilN paper originally uppuiired as I'uters' Disserta-

tlo IiMiiKuraliii, under the tltlo " OtiscrvalioueH ad Auatomiatn Chulunlorum," with ouo

Plata (Berullul, 1838).
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ler belong to two different species. This is at once seen from the structure

of the squamosal and frontal.

In the specimen of Peters the posterior ends of the frontals are very

slender and not connected with the very slender inner branches of Ihe

squamosals. In the specimen of Wagler the posterior ends of the frontals

are well developed and united with the inner branches of the squamosals.

There is a frontosquamosal arch in Wagler's specimen, but there is only a

supraoccipito-squamosal arch in the specimen of Peters.

Unfortunately, the skull of the type of Hydromedusa tectifera Cope is

not preserved, and it is therefore impossible to determine whether one of •

the specimens figured by Peters and Wagler belongs to this species. In

spite of the papers of Dr. Giinther and Boulenger on the subject, it is

now again as undecided as ever. Further studies have to decide about it.

The characters of the genus Hydromedusa Wagler. The skull of Hy-
dromedusa shows a peculiarity which separates it widely from its allied

forms, Chelys and Chelodina. In Hydromedusa the posterior nasal open-

ings are of enormous size and W\e pterygoids form their posterior and inner

border. In other words, the palatines have no inner process at all to con-

nect the vomer (Peters). This seems important enough to place Hydro-

medusa in a separate family, Hydromedusidoe, with the following charac-

ters :

Hy dromedusidcB.

A slender parieto sqtiamosal-, or supraoccipito-squamosal arch. Posterior

nasal openings bounded by maxillary, palate, pterygoid and vomer; frontals

double; nasals free ; premaxillary double.

I also propose to establish separate families for both Chelys and Chelo-

dina, with the following characters :

ChelyidcB.

A strong parieto -squamosal arch. Posterior nasal openings bounded by

maxillary, palate and vomer ; frontals double, no free nasals ; premaxillary

single.

Chelodinidce.

No parieto-squamosal arch nor supraoccipito-squamosal arch. Posterior

nasal openings bounded by maxillary, palate and vomer ; frontal single,*

nasals free ; premaxillary double.

The other genera of the Chelyidaj, in the sense of Boulenger, are :

Rhinemys] Wagler, 1830= Phrynops Wagler, 1830= Hydraspis (Blgr.)

+ Rhinemys (Blgr.).

Platemys Wagler, 1830.

• Baur, G., " The Pelvis of the Testudinata," Joum. ilorph., Vol. iv, 1891, p. 352.

tBaiir, G., "Note on the Genera Hydraspia aud Rbiuemys," Am. A'at., May, 1890,

p. 485.



Baur.] '^^^ [Mays,

Emydura Bonaparte, 1836.*

EUeya (Gray pirt, 1867) Boulenger, 1839.

These I place all in one family which I call Rhinemydidce.

RIiinemydidcB.

A slender or broad parieto-squamosnl arch. Posterior nasal openings

bounded by maxillary, palate and vomer ; frontal double; nasals free ; pre-

maxillary double.

The Chelyidse, ChelodiuidiB, Rhinemydidae and Hydromedusidse form

one natural group of the Pleurodira, which has been already established

by me in 1887, f but without proper name. I propose to call it

Chklyoidea. t

Fifth and eighth cervical vertebra biconvex ; no mesoplastron ; no quad-

ratojugal ; vomer present and complete.

The second group of the Pleurodira, which contains the families Pelo-

medusidse and Podocnemididte, may be called

Pelomedusoidea.

Second cervical biconvex ; a mesoplastron ; quadratojagal present ; vomer

rudimentary or absent.

PelomedusidcB.

Quadratojugal icithout connection witJi parietals,

Pelomedusa Wagl., Sternothmrus (Bel!) Gray.

Podocneviidida.

Quadratojugal in connection with parietals.

Podoenemis Wagler; Pyocephalus, Dum. and Bibr.

Erymnochelys Baur.g

Intermediate Extinct Family Bothremydid(B.\

Vomer well developed ; no free nasal bones ; dentaries coossijied ; small

mesoplastron present.

January 10, 1893.

•This genus wai proposed by Bonaparte. In ISW, In his Cheloniorum Tabiila AncUytica,

p. 7, and u >t in 1838, Arch. /. Hal., 1, p. 110, as slated by Boulenger.

tBaur, O., "Osteologlsoho Notizan (tber ReptUlen," Fortsetaung, ii, ZooL Am., No. 214,

1887. p. 101.

\ In the Zool. Am , No. 285, 1888, 1 had given the names Amesoplastralla and Mcsoplus-

Irallu to tlio two groups, among which 1 plaeud at this lime tsuveral fousll i'oruis which
do not >>clonK there.

t Baur, G.. " The Oeniifa of the Podocnemldldoo," Am, ifcU,, May, 1800, p. 483 {Zool. Am.,
No. 285, 188S; No. m\, 1888).

I B«ur, U., " Note* on Soma LlltU Known American Fossil Tortoises," J'hiUu Av. Nat.
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II. Notes on Some Types op the Testudinata Collected by Spix

AND PrESEUVED in THE ZOOLOGICAL MuSEUM AT MuNICH.

Rhinemys.—In my note on the genera Hydraspis and Rhinemys (^Am.

Naturalist, May, 1890), I have staled that the number of the neuralia in

Rhinemys rufipes Spix, the type of Rhinemys, was not yet known. I

have now examined the type specimen and have found that the number
is seven. All the pleuralia 1-7 are separated by the neurals ; the pleu-

ralia 8 alone are in contact.

Emys erythrocepJiala Spix, 18J4.

An examination of the type specimen shows tliat this species is identi-

cal with Podocnemis unifilis Troschel, 1848 ; the name Podocnemis erythro-

eephala has therefore to be used.

Emys amazonica Spix, 1824.

This species is nothing but the Podocnemis sextuberculata Cornalia and
the Bartlettia pitipii Gr&y, and the name Podocnemis amazonica has to be

used therefor. Tlie skull shows so considerable ditterenccs Irom the other

species of Podocnemis that it seems justified to accept Gray's generic

term Bartlettia for tliis form.

The type specimen has six neuralia ; in the specimen figured by Bou-

lenger seven are present.

I have to state here that these facts were fully brought out already by
the late Prof v. Siebold. The labels written by him give Spix's original

names and Troschel's and Gray's names are added respectively.

I am greatly indebted to Prof. R. Hertwig for the permittance to exam-
ine these interesting types and to Inspector Will for assistance given

during the examination.

MOxcHEN, August 1, 1892.

III. The Genera of the Trionyciiid.e.

The generic name Trionyx was established by E. Geoffroy St. Hilaire

in 1809 * (or 1808 f). Schweigger $ had introduced the name Awyda in a

MS. handed to the French Institut in 1809.

Geoffroy mentions the following species :

Trionyx subplanus Geoffr.

" agyptiacus Geoffr., Testudo triunguis Forskal.
•' stellatus Geoffr., Testudo cartilaginea Boddaert.
" carinatus Geoffr., one of the American species.

Geoffroy St. Hilaire, E., " Memoire sur les Tortues molles, nouveau genre sous le nom
de Trionyx et sur la formation ties Carapaces," Ann. Mus. Paris, xiv, 1809, pp. 1-20, PI. 1-5

tCieoffroy St. Hilaire, E., "Sur les tortues molles," Paris Hoc. Phil. Bull., i, 1808, pp,
303-367 (not seen).

t Schweigger, " Prodromus monographiae Chelouioruin," Konigsberger Archiv. fiir

Naturw. and Math,, Bd. i, Kouigsberg, 1812, pp. 271, .272,
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Trionyx javanicus Geoffr., Testudo cartilaginea Boddaert.
" coromandelicus Geoffr., Testudo punctata Lacepede.
" georgicus Geoffr., Testudo ferox Schneider.
" euphraticua Geoflfr., Testudo euphratica Daudin.

In 1830 Waglcr* divided the genus Trionyx Geoffr. into two genera

—

Trionyx and Aspidonectes.

Aspidonectes is thus characterized : "Thorax cartilagine flexibili limba-

tus ; digiti tres palmoe plantseque unguiculati ;
" and the following species

are named: Trionyx cegyptiacus Geoffr., Trionyx javanicus Geoflfr., l\s-

tudo ferox Penn., l^rionyx muticus Les., Trionyx carinatus Geoflfr.

Trionyx is characterized thus: "Thorax limbo osseo mobili auctus ;

digiti Aspidonectis ;" and the single species Testudo pwnciaia Laccp. is

noted.

One 3'ear later, in 1831, Gray f divides also the genus Trionyx Geolfroy

in two divisions

—

Trionyx and Emyda. Among Trionyx he names
T. ferox Merr., 7'. muticus Les., T. cegyptiacus Geoflfr., 1\ indicus Gray,

2\ hurum Gray, T. javanicus Geoflfr., T. subplanus Geofir., T. euphraticus

Geofir. Among Emyda he names Trionyx (Emyda) punctata Lacep.

The characters of Trionyx are : "The margin of the shields cartilagin-

ous and the sternum narrow." Those of Emyda: " Margin of the slueld

with a series of small bones in front and behind; limbs covered, when
withdrawn, by the valves on the side of the sternum."

It is evident that Trionyx Gray is the same as Aspidonectes Wagler, and

Emyda Gray the same as Trionyx Wagler ; the name Emyda Gray can

therefore not be admitted. Besides the name Emyda had already been

used by Raflnesque {Analyse de la Nature, Palerme, 1815, p. 75) for Emys
Dum. A few months later Gray ^ published a "new edition" of his

Synopsis Reptilium. lie now separates Emyda completely as a distinct

genus from Trionyx. Meanwhile he had seen Wagler's paper, and ho

states in the Additions and Corrections, p. 78, " Dr. Wagler keeps the

generic name of Trionyx for my Emyda and uses that of Aspidonectes tor

my Trionyx."

In 1832, Bonaparte § follows Wagler, using 'Trionyx and Aspidonectes.

In 1833, Dumeril et Bibron
j
propose the new names Gyrnnopus for

AspidonecttsW \i.'g\cr a.i\i\ Cryptopus for ^Vtonyz Wagler, which, ol course,

cannot be accepted.

• Wagler, Dr, Job., NaiMicha System der Amphibien, MUnchen, Stuttgart und Tiiblugcn,

1830, p. IM.

fOray, J. E.. " A Synopsis of the Species of the Class ReptlUa," pp. 18, 10, Apiwudl-x to

Vol. Ix of Urltnih'K Animal Kingdom, Ixjiidon, 1831.

tGmy, John I-Mwanl, Synopgln Ri-]>liUum; or, Short Descriptions (\f the Species qf Rcptilis,

I'art I, "(Jalaptravta," lx)ii(luii, 1M31, pp. 14-50.

'i
UonuiMirte, C. I.., Saggio U'una Dlstribuxlone Mdodlca dcgli .Inimati Wrtibniti a Saiiyuc

Ffcddo, Kouiti, 183'J, )>. \'i.

II
Iliim.rll, M. C, fl (i. Hlbroii, F.tjMttUujic litntralc, Purls, 18:5r). Vol. 11, )«p. 17'.', IDl).
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Filzinger divides, in 1836,* the genus Trionyx into five sections :

Section 1. Trionyx, s. str.

" 2. Aapidonectes.

" 3. Platypeltis.

" 4. Felodiscus.

" 5. Amyda.

The characters of Trionyx, s. str., are : "Ossicula marginalia distincta.

Os cervicale vertebralibus conjunctum, in tola superficic rugosum. Ossa

costalia postica contigua " This section contains T. granosua Schweigg.

(7'. punctata Lac).

The c\\AVi\.c\.GT9, o^ Aspidonectes are: "Ossicula marginalia nulla. Os
cervicale vertebralibus conjunctum, in tola superficic rugosum. Ossa

costulia postica contigua." (" Vertebralia septem ; costalia utringue

octo.") This section contains T. javanicus Geoffr., T. (egyptiacus Geoffr.,

T. hurum Gray, T. indicus Gray.

The characters of Platypeltis are: "Ossicula marginalia nulla. Os
cervicale vertebralibus conjunctum, in medio tantum rugosum. Ossa

costalia postica contigua." (" Vertebralia se.v, costalia utringue sep-

tem.") This section contains T. brogniarti'&chvfelgg., T. ferox Schweigg.

The characters of Pdodiscus are :
" Ossicula marginalia nulla. Os cer-

vicale a vertebralibus separatum, in medio tantum rugosum. Ossa cos-

talia postica contigua." Tins section contains 2\ siiiensiii Wb^m., T. la-

bi'itus Bell.

The characters of ^TO^d« are: "Ossicula marginalia nulla. Os cervi-

cale a vertebralibus separatum, in medio tantum rugosum. Ossa costalia

postica interposito vertebralibus discreta." This section contains T. sub-

planus Geotfr., T. muiicus Lesueur, T. euphraticus Geoffr.

Bonaparte J follows mainly Fitzingor, but uses the generic names

Amyda Schweigg. and Trionyx Wagler.

"Amyda Schweigg.

f Ossa costalia postica contigua.

1. Aspidonectea Fitz.

2. Platypeltis Fitz.

3. Pelodiscus Fitz.

ft Ossa costalia postica interposito vertebralibus discreta.

4. Amyda Filz.

Trionyx Wagler."

In 1844, Gray § gave the following synopsis of the genera :

" A. Sternum bruad, with valves over the feet. The margin of the shield

supported by bones.

1. Emyda. Head moderate, sternal callosities five

* Fitzinger, Leopold, " Entwurf einer systematischen Anordnung der Schildkrciten,"

Ann. Wim. Mas , 1, 1836, pp. 119, 120, 127.

Bonaparte, C. L., Cheloniorum Tabula Analytica, Rcmse, 1836.

g Catalogue of the Tortoises, Crocodiles and Amphisbxni'tns, Loudon, 1814, p. 46.

PROC. AMKU. PHILOS. SOC. XXXI. 141. 2 B. PRIKTED JDNE 29, 1S93.
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B. Sternum narrow at each end. The margin of the shield expanded,

flexible, thin. Sternal callosities four.

2. Tyrse. Head moderate, ovate, narrow in front ; lips thin. Ribs

eight pair, forming a disk with the vertebrae when young.

3. Dogania. Head very large, dilated behind, narrow in front ; lips

thin. Ribs eight pair, not united in a solid disk until late in

life.

4. Chitra. Head dilated behind, broad and short in front ; lips very

large, swollen. Ribs eight pair.

5. Trionyx. Head moderate, ovate, narrow in front. Ribs seven

pair."

The following species are placed with the different genera :

Emyda—E. punctata, B. senegalensis.

Tyrse— T. gangetica, T. javanica, T. perocellata, T. nilotica, 1\ rafeht.

Dogania— D. suhplana.

Chitra— Ch. indica.

Trionyx—T. ferox, T. muticus.

Gray did not accept Fitzioger's classificatiou, because, he says, the

characters given by him "alter with the age of the animals" (p. 50).

It may be noted here that in 1843 Fitzinger* had separated the Aspido-

nectes javanictis Wagl. under the name of Potamochelys, without giving

any characters.

In 1854, Peters t established the genus Cycloderma {or Cycloderma fren-

atum Peters.

The last work we may mention, before discussing the question, is that

of Agassiz-I

He retains the following genera :

Trionyx Wagler (Emyda Gray).

Chitra Gray.

Dogania Gray.

Cycloderma Peters.

A»pidon€c(e8 Wag\. (Tr. javanicvs, T. cegyptiacus, T. spinifer, A. aaper,

A. nueh^lis, A. emoryii).

Ilafypeltia Yi\z. (type, 7V./croa; Schweigger, Tr. gangeticus C\iv.).

Amyda Ag. (type, T. muticus Lcs.).

It is Qow the time to discuss the value of the diflerent genera proposed.

There Is no doubt about Trionyx Wagler, for this genus has to stand with

Testudo punctata Laciip. as the type ; Emyda Gray and Cryptopus I), et

B. ure synonyms of it.

• FlUinRiT, I... Syntrma Rrplillum Vindohnnir, IR-H, j). 30.

tFctont, W.,"U«;lH!r«lUMUirBclm'rUol»e niich MosambliHiebeobachtotenSchUdkroten,"

Jlrrl. Acad. Monalrii.. W>\. |i|>. -nb, 'IXf,.

t AkiuhIjs, I/(>iiU, VuiUributlont (o the Natural Iliilorj/ qf the United Slatet, Vol. i, lioHtoii,

1»57, i-i-
••"(-•"7
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The question now is. What is the type of Aspidonectes Wagler?
Since Aspidonectes javanicus = Testudo cartilaginea Bodd. is fully fig-

ured by Wagler, PI. ii. Figs. 1-13, and this species is also placed in Atipi-

donectes Fitzinger, I consider it as the type of Aspidonectes.

Besides this species, three others are mentioned by Fitzinger with Aspi-

donectes :

T. wgyptiacus Geofifroy = Testudo triunguis Forskal.

2\ hurum Gray.

2\ indicus Gray.

None of these belong to Aspidonectes.

Aspidonectes contains besides the type, 2'noni/x formosus Gray and
Trionyx phayrei Theob.

Aspidonectes Wag!, may be characterized thus :

Posterior nares reduced in size by the inner and posterior extension of

ihe maxillaries. Alveolar surface of lower jaw with a strong longitudinal

symphyseal ridge {fide Boulenger). Eight pairs of pleuralia, last pair in

contact in the median line ; a single neural between the first pair of

pleurals.

1. Type, Testudo cartilaginea Boddaert.

2. Trionyx formosus Gnxy.

3. Trionyx phayrei, Theob.

The genus Platypeltis was established by Fitzinger for 7'. hrogniarti

Schweigg. and T. ferox Schweigg. Agassiz retains the genus Platypeltis

witii Testudo ferox Schweigg. as type. But the species considered as

Testudo ferox Schweigger, by Agassiz, does not represent this species at

all, but a new one, which I have called Platypeltis agassizii;* and this

species belongs to a different genus than Platypeltis Fitz.

The Platypeltis Fitzinger is the same as Aspidonectes Agassiz. The type

of Platypeltis Fitzinger is Testudo ferox Schneider. To this genus belong

the following American species :

Trionyx spiniferus Les.

Aspidonectes asper Ag.
" nuehalis Ag.
" emoryii Ag.

The genus Platypeltis Fitzinger (name only) may be characterized in

this way : Posterior nares not reduced in size by the inner and posterior

extension of the maxillaries. Alveolar surface of lower jaw without a

longitudinal symphyseal ridge ; seven or eight pairs of pleuralia, last pair

in contact in the median line ; a single neural between the first pair of

pleurals.

The question now is, To what genus does the form belong described by
Agassiz as Platypeltis ferox and named by me Platypeltis agassizii? By

*Buur, G., " Notes on the American Trionychidse," Am. A'at., Dec, 1888, pp. 1121, 1122.
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the Study of different skulls I have found that this species Aspidonectes

has to be associated with Trionyx triunguis, 2\ sinensis, T. californianas,

T. swiiihoei and T. euphraticus.

The following generic names have been applied to these forms since

Fitzinger, in 183l), besides the many names given by Heude :

Pelodiscus Fitzinger, 1836 (T. sinensis Wiegm., T. labiatus Bell), =:

Amyda Fitz., 1836 (J", euphraticus, T. triunguis).

Tyrse Gr&y, 1844 (T. triunguis, T. sinensis, T. euphraticus).

Rnfetus Gray, 1864 (T. euphraticus).

Landemania Gray, 1869 (7'. sinensis).

Fordia Gray, 1869 {T. triunguis).

Puiamocheli/s Gray, 1870 (T. sinensis).

Oscaria Gray, 1873 (Z'. swinhoei).

Of all these, Pelodiscus is the oldest, and I shall therefore introduce it

again.

Pelodiscus Fitzinger (name only).

Posterior nares reduced in size by the inner and posterior extension of

the maxillaries. Alveolar surface of lower jaw without longitudinal

symphj'seal ridge ; seven to eight pairs of pleuralia, last pair in contact in

the median line ; a single neural between the first pair of pleurals.

Type, Aspidonectes sinensis, Wiegm.

Other species : P. triunguis Forsk.

P. swinhonis Gray.

P. euphraticus Daud.

P. agassizii Baur.

P. californianus Rivers.

The genus Amyda Fitz. contains the three species Trionyx cartilagineu*,

T. muticus and T. euphraticus. Of these, T. euphraticus has already

been placed in Pelodiscus.

The Trionyx cartilngineus was placed in a special genus by Gray, with

the name Dognnia, in 1844. Trionyx muticus was kept in Amyda by

Agassiz, in 1857. Both these genera have to be retained, each with a

single species.

Dogania Gray, 1844.

Posterior nares reduced in size by the inner extension of the maxilla-

ries. Alveolar surface of lower jaw without a longitudinal symphyseal

ridge ; eiglit pairs of pleuralia, all separated by neurals ; a single neural

between the first pair of pleurals.

Type, Trionyx aubplanus Gcoffr.

Amyda Fitzinger, 1830 (name only), Agasaiz, 1857.

Potterior naros not reduced In size by the Inner extension of the max-

illirict. Alveolar surface of lower Jaw witlioul a longitudinal symphys-
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eal ridge ; seven to eight pairs of pleuralla, all separated by neurals ; a

single neural between the first pair of pleurals.

Type, Trionyx muticvs Les.

There is one group left, consisting of three species, which cannot be

united with any of the preceding genera, but which come nearest to As-

pidonectes and to Pelodiscun. This group C(^nsists of the Trionyx gangeti-

CHS Cuvier, Trionyx leithii Graj- and Trionyx hurum Gray. I shall use

the generic name I»ola for this group proposed by Gray in 1873 for Tri-

onyx leithii,

Isold Gray.

Posterior nares reduced in size by the inner extension of the niaxilla-

ries. Alveolar surface of lower jaw without a strong longitudinal sym-
physeal ridge ; eight pairs of pleural ia, the posterior ones meeting in the

middle line ; two neurals between the first pair of pleurals.

Type, Trionyx leithii Gray.

The Trionyx indicua Gray, placed by Fitzinger with Aspidonectes, has

been separated by Gray as long ago as 1844 under the generic name of

Chitra. This genus, as well as Pdochelys Gray (1864), Cycloderma Peters

(1854) and Cyclanorbis Gray (1852), I accept in the way as they have

been used by Boulcnger in tlie Britiah Museum Catalogue.

I give now a table of the different genera, with the type species and
their original locality, and also the names of the other species with their

original localities.

I'rionyx Geoffr., 1809 (name), Wagler {Emyda Boul.).

1. Type, Testudo punctata \AC&}^h(SiQ, 1788.

Exact locality of type not known, India.

2. Trionyx vitatta Peters, 1854.

Locality of type, Goa, West Coast of British India.

3. Trionyx scutata Peters, 1868.

Locality of type, Pegu, British India.

Cycloderma Peters, 1854.

1. Type, Cycloderma frenatum Peters, 1854.

Locality of type, Zambesi river, East Africa.

2. C. aubryi A. Dum., 1856,

Locality of type, Gaboon, AVest Africa.

Cyclanorbis Gray, 1852.

1. Type, Cryptopus senegalensis Dum. et Bibr., 1835.

Locality of type,* Senegal, West Africa.

2. C. elegans Gray, 1869.

Locality of type. West Africa.

* The real type of Cyclanorbis is Cyclanorbis peiersii Gray, 1852, from Gambia.
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AspidonecCes Wagler, 1880 (name), Aitpidonectes Fitzinger (part.) (7Vi-

onyx, i, B. 2, Boulenger).

1. Type, TeDtudo cartilaginea Boddaert, 1770.

Locality of type, Java.

2. A. formosui Gray, 1869.

Locality of type, Pegu.

3. A. phayrei Tlieobald, 1868.

Locality of type, Araccan range, west of Pegu.

Hatypeltis Fitzinger, 1833 (name) (Trionyx, ii, Boulenger, part ).

1. Type, Testudo ferox Schweigger.

Locality of type. Savannah river, Ga.

2. 7*. spinifer Les.

Locality ol type, Wabash river, Ind.

3. P. axper Ag.

Locality of typo, Lake Concordia, La.

4. P. nuchalis Ag.

Locality of type, Cumberland river, Tenn.
5. P. emoryii Ag.

Locality of type. Lower Rio Grande river, Texas, near Browns
ville.

Pelodiscus Fitzinger, 1836 (name) (Trionyx, i, B. 3, Boulenger, part.).

1. Type, Aspidonectes sinensis Wiegm., 1834.

Locality of type, near Makao.
2. P. swinhoei Gray, 1873.

Locality of type, Shanghai.

3. P. euphraticus Daudin, 1802.

Locality of type, Euplirates.

4. P. triunguis Forskal, 1775.

Locality of type, Nile.

5. P. agassizii Baur, 1886.

Locality of type, Western Georgia.

6. P. californianus Rivers.

Locality of type, Sacramento river, near Sacramento, Cal.

Dogania Gray, 1844 (Trionyx. i. A., Boulenger).

1. Type Trionyx subplanus Geo f[r., 1809.

Locality of type, probably, Ganges.

Amyda Fitzinger, 1836 (name), Agassiz, IS.")?.

1. Type, Trionyx mutieus Les., 1837.

Locality of type, Wabash river, Ind.

' hola Gray, 1878 (Trionyx, ii, B. 1, Boulengt-r).

1. Type, Trionyx leithii Gray.

Locality of type, Poonah.
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2. I. gangetica Cuv.

Locality of type, Ganges.

3. I. liurum Gray, 1837.

Locality of type, Ganges (probably).

CUtra Gray, 1844.

1. Type, Trionyx iniicus Gray, 1831.

Locality of type, Ganges, Pinang.

Pelochelyi Gray, 1864.

1. Type. PeloeTuly8 cantorii Gray, 1864.

Locality of type, Pinang.

2. P. cummingii Gray, 1864.

Locality of type, Philippines.

3. P. poljakowii, Strauch.

Locality of type, Fu-tschan.

It may be seen that in the circumscription of the species I have nearly

completely followed Boulenger. This, however, is only provisionary. I

am fully convinced that Boulenger has gone too far in contracting species.

This I may especially say in regard to his Trionyx sinensis, triungvis and
subplanus. Further detailed studies have to decide about this question.

I do not believe at all that the system proposed here is finished ; but I

think that it gives a more correct idea of this difficult group of tortoises.

Much remains to be done yet for an exact knowledge of the Asiatic and
African forms. But it is only by an exhaustive study of the osteological

characters that any light can be brought here.

January 15, 1892.

IV. The Species op the Genus Pseudemys.

The genus Pseudemys was established by Gray* in 1855. The species

referred to it were Testudo concinna LeC, Emys hieroglyphira Holbr.

(Pseudemys (.') hieroglyphica Gray) and Testudo rubiventris LeC. {Pseu-

demys serrata Gray). Two years later, Agassiz f gave the generic name
Ptychemys to the same group, distinguishing the following sjjecies :

Ptychemys rugosa Ag. (Testudo rubiventris LeC).
" concinna Ag.
" mobiliensis Ag.
" hieroglyphica Ag.
" decussata Ag.

It is evident that Ptychemys Ag. is a synonym of Pseudemys Gray. As
the type of this genus I consider 2'estudo concinna LeC.

* Gray, J. E., Catal. Shield Rept. Coll. Brit. Mm., Part 1, " Testudinata," London, 185-5.

t Agassiz, Louis, Contrib.Nat Hist. Un. Slates, Vol. i, Boston, 1857.
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Pseudemys concinna LeC, Gray.

This species was described by LeConte* under the name of Testudo

concinna LeC. LeConte says: "Inhabits the rivers of Georgia and

Carolina, where the beds are rocky. I have never seen tliem below

Augusta on the Savannah, or Columbia on the Congaree." We have

therefore to consider specimens from these localities as typical.

The upper jaw in this species is smooth, not notched, and without lat-

eral cusps ; the lower jaw is serrated and has a sharp median cusp on the

symphj^sis. This species is characterized by its broad and low shell and

its small head.

Piteudemys hieroglypliica Holbrook.

This species was described by Holbrook, in 1836, in the first edition of

his Herpetology (Vol. i, p. 47, Pi. ii). The type now in the collection of

the Philadelphia Academy came from the Cumberland river, Tenn.

A species very close to Pseudemys concinna LeConte, but distinguished

by its elongated, narrow shell and its head, which is still smaller. The
yellow stripes and dots on the head and neck are also very much more
expressed than in Pseudemyg concinna LeConte.

Pseudemys Idbyrinthiea Lesueur, MSS., C. Dumeril,

Boulenger places this species as a synonym of Malaclemys geographica,

but there cannot be any doubt that it belongs to Pseudemys It was origi-

nally described by C. Dumeril, in Catalogue methodique dela Collection des

Reptiles, Paris, 1851, p. 13. The type specimens collected by Lesueur

came from the Wabash river. 111., probably from New Harmony.
That it cannot be Malaclemys geographica is at once seen from the de-

scription of the jaws: "Machoire inferieure dentelue, munic ason e.\lr6-

mitd anterieure d'un crochet venant se loger dans une petite t'chancruro

de la superieure." Dumeril correctly compares it with P. hieroglypliica

Holbr., and says : "Cetle E. diflere de la precedente [hieroglyphica] par

la forme de sa carapace, dont I'ovale est moins allonge, et par rcilevation

quelle presente sur la ligne vertubrale, qui est au contraire d<5primce dans

I'E. hieroglyphique, et enfin par le volume preportionellement plus con-

siderable de la t8ie."

This species shows the coloration of head and neck of P. hieroglyphica,

but the head is larger and the shell more as in P. mobiliensis, but by far

not so large.

I have examined two heads of this form, from Illinois, preserved in

alcohol ; it is mentioned as I^cndemys concinna LeC. by H. (Jarman in

" Notes on Illinois Reptiles and Amphibians" (Illinois State Laboratory

of Nat. Ilitt.. pp. 185, 186). This species is said to be found at Mt. Car-

mcl, III.

•I/OConte. J., " DetorliHlon of the Bpeclci of North American Tortoises," Ann. I.yc.

Hal. lim., New York, Vol. Ul. Fubr., 1880.



1893.] JiZo IBaur.

Pseudemys floridana LeC.

In 1830, LeContP described a tortoise from the St. John's river, in East

Florida, under tlie name of Testudo floridana. This species was recog-

nized as distinct by Holbrook, in 1842, and figured (PI. viii). Agassiz

stated that it has to be considered a synonym of P. concinna LeC, and

it peems that all recent authors have followed him.

There is no doubt that this species is distinct from Pseudemys concinna

LeC. and P. mobiliensia Holbr.

The description given by LeUonte is very good. The species is at

once distinguished by its oval form and the great elevation of the cara-

pace and its color. The carapace is not emarginate in front. It has a

very dark-brown color, with numerous irregular lines of yellow. The
marginals are also dark brown and have only one vertical median yellow

line and are without the yellow concentric lines so characteristic for P.

concinna and P. mobiliensis. The carapace is much more arched than in

P. mobiliensis and nearly forms a half circle. The skull is also larger

than in this species and the jaws are not serrated. This species seems to

be restricted to Florida and Southern Georgia.

Pseudemys texana, sp. nov.

Agassiz mentions specimens of his Ptychemys mobiliensis "from Guada-

lupe mountains, Pecos river, Texas, and New Leon, near Cadereita,

Mexico," and also young specimens collected in Texas by Mr. G. Stolley.

I have examined different specimens of this so called Ptychemya mobili-

ensis, from Texas, and reach the conclusion that it belongs to a new spe-

cies of Pseudemys related to P. rvbiventris LeC, which may be called

Pseudemys texana. As typical specimen of this new specif^s I consider a

stuffed specimen, No. 246, of the Philadelphia Academy, collected by
Dr. Hermann in San Antonio, Texas.

Pseudemys texana, sp. nov.

Shell very thin behind, posterior border serrated, longitudinally rugose ;

nuchal long and slender ; upper shell brown, with yellow reticulations

similar to Pneudemys concinna ; shell not much elevated. Plastron emar-

ginated behind, yellow or with brown markings.

Skull small, similar to P. rubiventris ; upper jaw notched in the centre,

with a rounded tooth on each side, not so prominent as in P. rubioentris.

Lower jaw similar to P. rubioentris. The coloration of the head quite

different from the other species. A yellow longitudinal spot behind the

eye ; above this, a yellow line ending in a long longitudinal spot above

the temples ; from the lower posterior portion of the eye a yellow line

appears, sending a branch upwards in front of tympanic cavity, and con-

tinues behind on the neck. Three very strong yellow and some slender

yellow stripes on lower face of neck.

Locality of type, San Antonio, Texas.

PKOC. AMEU. PHILOS. SOC. XXXI. 141. 2 C. PRI^TTED JUNE 29, 1893.
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There is a shell of the same species in the Philadelphia Academy. No.

247. It has the Smithsonian Institution number 7173 and was collected

near Old Fort Cobb, I. T. The soft parts, limbs and head are preserved

in alcohol at the Smithsonian. The two specimens mentioned by Agassiz

are also at the Smithsonian (No. 80, Guadalupe mountains, Pecos river,

Texas, and No. 76, New Leon, near Cadereita, Mexico) and belong to

this species.

I consider Pieudemys texana as the representative of Pseudemys in the

southern portions of this country west of the Mississippi—Texas, Indian

Terrilorj', Northern Mexico.

Pseudemys rubiventris LeC, Baur.

This species has been first mentioned by Say,* who described it erro-

neously as Emys serrata Daudin, in 1835. LeConte f introduced it as a

new species under the name of Testudo ruhicentris LeC, the "red-bellied

terrapin, vulg." According to LeConte, it inhabits "in rivers from New
Jersey to Virginia, chiefly in such as are rocky." He says that they are

very numerous in the Delaware, near Trenton ; specimens from this

locality may be considered as typical, therefore.

In this form both jaws, especially the lower one, are strongly serrated ;

the upper one is notched mesially and has a cusp on each side ; the lower

jaw has a strong, median, serrated cusp and a notch on each side of it.

Pseudemys alabamensis, sp. nov.

In the collection of Mr. Gustave Kohn, of New Orleans, La., I found

two specimens from Mobile, Ala., which are closely allied to P. rubiven-

tris. They are at once distinguished, however, by their much more

arched shell. This species has been noted by Agassiz as Ptychemys mo-

biliensis. It is, however, totally different from this, having the structure

of the skull of Pseudemys rubiventris LeC. The shell is much more
arched than in P. rubiventris ; the coloration is like that in the latter

f«)rm, but the plastron is yellow, or yellow with brown reticulations or

dots.

Locality of types, Mobile bay, Ala. Collection of Mr. G. Kohn, New
Orleans, La. This species exists in diflerent museums, with the name P.

mobiliensis Holbr.

Pseudemys mobiliensis Holbr.

The types of this species are from Alabama and are Nos. 341 and 243

of the Philadelphia Academy collection. I have examined the types and

found that they are very close to P. concinna LeC. The skull agrees ex-

actly with that of P. concinna, but is considerably larger. There is no

notch Id the upper Jaw and no lateral cusps ; the lower Jaw only has a

•Bay, ThomiM, " On the Frosh-watcr bihI Land Tortolaei of the United States," Joum.
And. Sat. Sc., rbllad., Vol. Iv, I'ttrt 2, 1820.

tI/oConto,J.,/. c.
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sharp median hook, but no lateral notches. The upper jaw is verj' finely,

the lower one strongly, serrated. A number of specimens in Mr. Kohn's

collection from Mobile bay, Ala., and New Orleans, La., agree with the

type.

Skull like Paeudemys concinna LeC, but larger ; shell very much more

arched, especially in front, than that of P. concinna ; coloration as in the

latter form. Animal much larger than P. concinna, the upper shell reach-

ing a length of 385 mm. (over curve).

We have, therefore, the following species of Pseudemya :

Pseudemys concinna LeC.
" hieroglyphica Holbr.

" labyrintliica C. Dum.
" floridana LeC.
" mobiliensis Holbr.

" rubiventris LeC.
" alabamensis Baur.
" texana Baur.

These forms can be arranged in two series.

A. Both jaws strongly and coarsely serrated ; upper one notched me-

sially, with a cusp on each side. Lower jaw with a median cusp.

1. Pseudemys ruhioentris LeC, Baur.

Type from Delaware, near Trenton.

2. Pseudemys alabamensis Baur.

Syn., Ptychemys mobiliensis Ag. (part).

Type from Mobile bay, Ala. In the collection of Mr. G. Kohn,

New Orleans, La.

3. Pseudemys texana Baur.

Syn., Ptychemys mobiliensis Kg. (part).

Type from San Antonio, Texas. No. 246 Philadelphia Academy.

B,. Generally lower jaw only strongly and coarsely serrated ; upper

without median notch, no cusps on the sides. Lower jaw with a

median cusp.

1. Pseudemys concinna LeC, Gray.

Type from upper parts of rivers of South Carolina and Northern

Georgia.

2. Pseudemys mobiliensis Holbr., Baur (non Ag., non Boul.).

Type from Mobile, Ala. Philadelphia Academy, Nos. 241, 242.

Syn., Emys orthonix Wied.

8. Pseudemys floridana LeC, Baur.

Type from St. John's river, Eastern Fla.

4. Pseudemys hieroglyphica Holbr., Gray.

Type from Cumberland river, Tenn. No. 817, Philadelphia

Academy.

5. Pseudemys labyrinthica (Les. MSS.) C Dum., Gray.

Type from Wabash river. 111. Museum Natural History, Paris.
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Stated Meeting, May 5, 1893.

Vice-President, Dr. Ruschenberger, in the Chair.

Correspondence was submitted as follows :

Letters ofenvoy were received from the K, Siichsische Gesell-

schaft der Wissenschaften, Leipzig; Bath and West and

Southern Counties Society, Bath, Eng. ; Eoyal Statistical

Society, Meteorological Office, London, Eng. ; Texas Academy
of Science, Austin.

Letters of acknowledgment (139) were received from the

Naturforschende Gesellschaft des Osterlandes, Altenberg, Ger-

many ; Deutsche Seewarte, Hamburg, Germany ; Profs. Aris-

tides Brezina, Matthew Much, Friederich Miiller, Vienna,

Austria; Society de THistoire de France, Paris; Sir John

Evans Ilensel, Hempstead, England ; Philosophical and Literary

Society, Leedf, England ; Royal Astronomical Society, Victoria

Institute, Royal Society, Royal Institution, Zoological Society,

Institution of Civil Engineers, Royal Statistical Society,

Royal Meteorological Society, Mr. C. Juhlin Dannfeld, Lon-

don, England ; Natural History Society, Newcastle-on-Tyne,

England ; Sir Lowthian Bell, Northallerton, England ; Rad-

clifte Observatory, Prof. J. J. Sylvester, Oxford, England

;

Mr. Alfred R. Wallace, Parkstone, Dorset, England ; Academy
of Science, Rochester, N. Y.

Accessions to the Library were reported from the Zoolo-

gisch-Botanische Gesellschaft, K. K. Naturehistorische Ilof-

museum, Vienna, Austria ; Deutsche Seewarte, Hamburg,

Germany ; K, Sachs. Gesellschaft der Wissenschaften, Leipzig;

Ministero di Agricoltura, Industria e Commeroia, Rome,

Italy; R. Osservatorio Astronomico, Turin, Italy; Royal In-

stitution, Meteorological Council, Royal Microscopical Society,

London, England; American Academy of Arts and Sciences,

Cambridge, Mass. ; Connecticut Academy of Arts and Sciences,

Yale University, New Haven ; American Museum of Natural

History, Messrs. J. Wiley k Sons, New York, N. Y. ; Smith-

sonian In.«titution, U. S. Department of Agriculture, Mr. J. C.
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Mendenhall, Washington, D, C. ; Prof. Alexander Macfarlane,

Austin, Tex. ; University of Michigan, Ann Arbor; Univer-

sity of Nebraska, Lincoln
; Agricultural Experiment Stations,

Amherst, Cambridge, Mass. ; New Haven, Conn. ; Newark, N.

J. ; Morgantown, W. Va. ; Byran, Tex. ; Lafayette, Ind.

;

Lincoln, Neb.

Mr. Fraley moved that the letter in reference to the Ilalde-

man Indian collection be referred to the Curators, to report

to the Society. Remarks were made by Dr. Morris, Mr.

Prime and Prof. Cope. The Chairman observed that no

objects should be loaned, according to a By-Law of the Society,

except for the purpose of study. The motion was carried.

A portrait of the late Matthew Carey was presented to the

Society, on behalf of the Hon. Henry Carey Baird.

On motion of Curator Dr. Morris, the Secretaries were re-

quested to return to Mr. Henry C. Baird the thanks of the

Society for the gift of the portrait of Matthew Carey.

Prof. Cope presented a paper for the Proceedings, by title,

" Notes on the Classification and Taxonomy of the Testudi-

nata," by G. Baur, University of Chicago.

Pending nominations for membership, Nos, 1249, 1250,

1253, 1254, 1255, 1256, 1257, were read.

Dr. J. Cheston Morris presented a communication from the

Curators, which was received and referred to the Ha 1 Com-
mittee for reply.

Dr. Morris moved that the Curators be authorized to dis-

pose of such objects as are of no value to the Society.

Discussion by Dr. Brinton, Prof. Cope, Mr, Fraley, Mr.

Prime, Dr. Morris. The motion was adopted.

Prof. Cope requested information about the programme of

the Sesqui-Centennial Celebration.

Dr. Brinton gave information as to the action of the Com-
mittee appointed for the purpcse.

Remarks were made by Prof. Cope, Dr. Brinton, Dr. Morris,

Mr. Fraley on the publication in reference to the proceedings

of the Society in the public papers, with reference to the

report of the proceedings of the Society at a previous meeting.

And the meeting was adjourned by the presiding member.
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Stated Meeting, May 19, 1893.

The President, Mr. Fraley, in the Chair.

In the absence of all the Secretaries at the opening of the

meeting, Mr. Lyman was appointed Secretary pro tern.

Mr. Cramp, a newly elected member, was presented to the

President, and took his seat.

Letters of envoy were received from the Royal Geographical

Society of Australasia (Victoria Branch), Melbourne ; Geologi-

cal Survey of India, Calcutta ; Universite Royale, Lund,

Sweden ; K. K. Astronomisch-Meteorologische Observatorium,

Triest, Austria ; Musde Guimet, Bureau des Longitudes, Paris,

France.

Accessions to the Library were reported from the Royal

Geographical Society of Australasia (Victoria Branch), Mel-

bourne ; Finska Litteratur, Salskapet, Ilelsingfors ; Lund Uni-

versity, Lund, Sweden ; M. Vt^. Pleyte, Leiden, Holland ; Ob-

servatorio Marittimo, Trieste, Austria ; Naturwissenschaftliche

Verein, Bremen, Germany ; Naturforschende Gesellschaft,

Zurich, Switzerland; Academic N. des Sciences, Bordeaux,

France ; Socidtu N. des Sciences Naturelleset Mathematiques,

Cherbourg; Soci^td de Borda, Dax ; Academic des Arts et

Belles-Lettres, Dijon ; Union Geographique du Nord de la

France, Donai ; Socidtu des Sciences Naturelle et Archieologi-

ques de la Creuse, Gucret; Socidte des Sciences Naturelles, La

Rochellc ; Comito de Redaction des Annales de la Faculti^

des Sciences, Marseille ; Musue Guimet, Museum d'llistoire

Naturelles, Society Zojlogique de France, Soci($t(^ D'An-

thropologie, Bureau des Longitudes, Socictd N. des Anti-

quaires de France, Paris ; Socidtd des Antiquaires de la Mori-

nie, Saint Omer ; Socidtc de Geographie, Toulouse, France

;

SociCjtd de Geographie, Lisbon, Portugal ; Geological Society,

Mauchcster, Eng. ; Natural History Society, Montreal, Canada

;

Boston Public Library ; Academy of Sciences, New York
;



1893.] 229

Mr. Barnet Landreth, Bristol, Pa. ; Mr. William John Potts,

Camden, N. J.; Franklin Reformatory Home for Inebriates,

Prof. E. D. Cope, Messrs. Alexander E. Outerbridge, Joseph

Wharton, Philadelphia; U. S. National Museum, Prof.

Edward Goodfellow, Washington, D. C. ; Agricultural Experi-

ment Stations, Geneva, N. Y". ; Raleigh, N. C. ; Lake City,

Fla. ; Brookings, S. Dak.

The donations to the library were announced.

The minutes of the Council meeting of the 12th of May
were read. The resolution

That the Council recommend to the Society the appointment of Messrs.

Meehan, Houston and Price as a Committee to Examine the Catalogue of

the Martindale Library, in order to ascertain if any books contained

therein are important to complete our list, and if so, to purchase the

same at a cost not exceeding $100—provided the money can be obtained

from the Income of the Michaux Fund, or by subscription.

recommended by the Council was considered.

Mr. Prime moved that Dr. Rothrock be added to the Com-

mittee. Carried.

Mr. Prime moved to amend by striking out from the last

clause the words, "or by subscription." Carried.

The resolution so amended was carried.

The business of the election of new members was taken up.

Nominations Nos. 1250, 1253, 1254, 1255, 1256, 1257, 1258

and 1259 were read, spoken to, and balloted for.

Prof. Barker and Mr. Price were appointed tellers by the

President.

Prof. Cope made a communication in regard to some stone

implements occurring in Maryland, on the Potomac, the

simplest yet found by him in foity years' collecting. The
locality is two or three miles from the Potomac, is one-half

mile to one mile in length, in material that is supposed to

be derived from the Triassic and that has apparently been

carried by floating ice. The locahty is traversed by a small

stream, with small hills on each side. There is a bed of red-

dish clay, up to six feet in thickness, filled with cobble-stones,

many of them broken, and many worked ; and some of them
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have the external portions of the original shape entirely

removed. Some of the most numerous class of them were

exhibited, and have a portion of the original surface ; others

have a small portion of it ; and others none at all. Many
hundreds have been carried away by inhabitants of Wash-
ington, and many by Mr. W. 11. Holmes, of the Bureau

of Ethnology there. The method of manufacture was de-

scribed ; showing that the fractures could not be natural, but

must be artificial. Tlie question is. What are these objects ? In

Europe similar objects are reckoned as made by the earliest

men, and are found at the lowest bed of the cave deposits.

They are not polished. Now in Switzerland, for example,

the paleolithic man is quite definitely associated with certain

extinct animals. The later paleolithic man was an artist,

while the following neolithic men were less artistic. Now,
however, the Washington men insist that these ruder imple-

ments are only the imperfect or rejected implements of later

men, merely the residue and rejected work of neolithic men

;

and in part the eflect of weathering. One reason given why
the more perfiect implements are not found with them is, that

ilie better ones have been carried away. The evidence in

America is less perfect than in Europe, yet it is against sup-

posing that the makers of the imperfect implements also had

better ones. None of the better ones have been Ibund in the

whole region. The geological part of the investigation by

the Washington men has been well done. At Trenton, how-

ever, they are thoroughly opposed by the good authority of

Prof. F. W. Putnam. The history of man in America may
be affected by the result of the discussion ; but not that of

European man. In America, too, the study of the caves has

not been studied so far as in Europe ; and the cave deposits

give much the most trustworthy evidence. Mr. Clarence B.

Moore has made important discoveries in Florida. lie found

a ramus of the lower jaw of a dog in a shell heap there this

past winter. The shell heaps are post-Columbian. But this

dog does not appear to be the present domestic dog. Tlie jaw

has three premolar teeth, instead of four, a deficiency which is
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rare in the recent domesticated or wild dogs. There are also

other peculiarities. Probably it is an extinct species, and it

is a normal healthy specimen.

Prof. Ryder made a written communication for the Pro-

ceedings, entitled, "The Adaptive Forms and the Vortex

Motion of the Substance of the Red Corpuscles of Verte-

brates." He gave orally the substance of the paper.

The tellers reported the following named to have been duly

elected members of the Society :

2218. Hon. Charles P. Daly, New York, N. Y.

2219. Prof. Isaac H. Hall, New York, N. Y.

2220. Gen. Isaac J. Wistar, Philadelphia.

2221. Mr. Edward Vincent d'Invilliers, Philadelphia.

2222. Prof. Waterman L. Hewitt, Ithaca, N. Y.

2223. Dr. Justin Winsor, Cambridge, Mass.

2224. Dr. William Hyde Appleton, Swarthmore, Pa.

2225. Prof. James E. Rhoads, Bryn Mawr, Pa.

Mr. Blodget obtained unanimous leave to make a commu-
nication. He had prepared a series of ten maps to show tlie

resources of the State of Pennsylvania for the Chicago

World's Fair. The maps are some thirty inches by twenty

inches. Bituminous coal, oil and other products are repre-

sented on the series of maps, showing their past and present

importance. The true capitalization of the yearly industrial

earnings of the State he finds to be about $10,000,000,000.

The results have been reached by five or six months' labor.

And the Society was adjourned by the President.
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PROCEEDINGS

OF THE

AMERICAN PHILOSOPHICAL SOCIETY

BELD AT PHlLADELPniA FOR PROMOTING USEFUL KNOWLEDGE.

Vol. XXXI. July to December, 1893. No. 142.

Stated Meeting^ September 1, 1893.

Prof. Albert H. Smyth in the Chair.

Correspondence was submitted as follows

:

Acknowledgments of election to membership were received

from

Prof. Isaac H. Hall, New York.

Gen. Isaac J. Wistar, Philadelphia.

Mr. Edward Vincent d'lnvilliers, Philadelphia.

Prof. Waterman L. Hewitt, Ithaca, N. Y.

Prof. Justin Winsor, Cambridge, Mass.

Prof William Hyde Appleton, Swarthmore, Pa.

President James E. Rhoads, Bryn Mawr, Pa.

An invitation from the New Haven Colony Historical

>ociety, New Haven, Conn., to be present at the dedication of

the new building erected as a memorial to James E. and Caro-

line A. English, to take place September 28, 1893, at 8 p.m.

A circular from the Congr^ International de Zoologie,

Paris, relative to the prizes which will be awarded by the

Congr^s.

A circular from the Anthropological Society of Washing-

ton in regard to the Citizenship Prizes to be awarded for

essays on specified subjects,

A letter from the U. S. Coast and Geodetic Survey, Wash-
ington, D. C, requesting certain numbers of the Society's

Proceedings and Transactions to complete their set.

PROC. AMER. PHILOS. SOC. XXXI. 143. 2 D. PRINTED NOV. 15, 1893.
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The following communication was read and referred to the

Curators

:

American Historical Association, Smithsonian Institution,

Washington, D. C, August 2, 1893.

The Secretary of the American Philosophical Society,

Philadelphia, Pa. :

Dear Sir

:

—I am desirous of obtaining for the use of the American

Historical Association definite information regarding the collections of the

various Historical Societies in the United States. I have been informed

that under the supervision of your Society an interesting collection of

historical objects has grown up. May I ask your assistance in furnishing

me with a few lines explaining the scope of the collection, with a little

history of its growth, and the names of those who have been and are now
most conspicuous in its development. If a catalogue of the collection has

been published, may I beg that you will furnish me with a copy.

I am, sir, yours very respectfully,

A. Howard Clark,

Assistant Secretary of the American Historical Association, Curator Hist.

Coll., U. S. N. M.

Letters of envoy were received from the Geological Survey

of India, Calcutta; Royal Society of New South Wales, Syd-

ney ; Societas pro Fauna et Flora Fennica, Helsingfors, Fin-

land; Fondation de P. Teyler van der Hulst, Ilarlom, Holland;

K. Danske Videnskabernes Selskab, Copenhagen ; Universitc

lloyale, Lund, Sweden ; Naturforschende Verein, Briinn, Aus-

tria; Verein fiir p]rdkunde, Dresden, Saxony ; Wetterauische

Gesellschaft fiir' die Gesammte Naturkunde, Ilanau, IIesse

;

K. Siichsische Gesellschaft der Wissenschaften, Leipzig, Sax-

ony ; Gesellschaft zur Beforderung der Gesamraten Naturwis-

senschaften, Marburg, Prussia; Naturwissenschaftlichc Verein,

Oanabriick, Prussia ; Royal Observatory, Greenwich, England
;

Zoological Society, Meteorological Office, Statistical Society,

TiOndon, England; Museum of Comparative Zoology, Cam-

bridge, Mass. ; Meteorological Observatory, New York ; Di-

reccion General de Estadistica, Mexico, Mexico ; Observatorio

N. Argentino, Cordoba, Argentine Republic.

Lettersof acknowledgment (Trans, xvii, 3, and xviii, 1) were

received from the Geological and Natural History Survey,

Ottawa, Canada; Public Library, Boston, Mass.; Museum of
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Comparative Zoology, Cambridge, Mass. ; American Antiqua-

rian Society, Worcester, Mass. ; Yale University, New Haven,

Conn. ; University of the State of New York, Albany

;

Buffalo Library; New York Historical Society; Astor Li-

brary, New York ; United States Military Academy, West
Point, N. Y. ; New Jersey Historical Society, Newark, N. J.;

Academy of Natural Sciences ; Franklin Institute, Philadel-

phia ; Smithsonian Institution, Washington, D. C. ; Univer-

sity of California, Berkeley ; State Historical Society of Wis-

consin, Madison ; Kansas Academy of Science, Topeka.

Letters of acknowledgment were received from the Anthro-

pologische Gesellschaft, Profs. Franz Ritt v. Hauer, F. S.

Krauss, Vienna, Austria (139); Anthropologische Gesell-

schaft, K. Bibliothek, Gesellschaft fiir Erdkunde, K. P. Me-

teorologische Institut, Physikalische Gesellschaft, Berlin, Prus-

sia (139); University of Bonn (139); K. Siichsische Meteoro-

logische Institut, Chemnitz (139) ; K. Siichsische Altertums-

verein, Verein fiir Erdkunde, Dresden (139); Prof. Otto

Bcihtlingk, Leipzig, Germany (139, 140) ; K. P. Geodiitische

Institut, Potsdam, Prussia (139) ; Naturwissenschaftliehe Ver-

ein fiir Schleswig-Holstein, Kiel, Prussia (139); Verein fiir

Vaterliindische Naturkunde in WUrtemberg, Stuttgart (139);

Prof. Robert W. Bunsen, Heidelberg, Germany (139); Soci^td

de Geographic (131-134), Naturhistorische Gesellschaft (139),

Schweizerisuhe Naturforschende Gesellschaft, Berne (139);

Prof. Carl Vogt, Geneva, Switzerland (139) ; Socidtd Vaudoise

des Sciences Naturelles, Lausanne (139, 140); Mr. Samuel
Timmins, Arley, Coventry, England (139, 140); Philosophi-

cal Society, Cambridge, England (139, 140) ; Sir Rawson W.
Rawson (139), Institution of Civil Engineers, London, Eng-

land (131-139); Geographical Society, Manchester, England

(139, 140); R. Geological Society of Ireland, Dubhn (139,

140); Royal Observatory, Prof. James Geikie, Edinburgh,

Scotland (139, 140); Societe d'Histoire et d'Archeologie,

Chalonsur-Saone, France (137-140); Societd N. des Sciences

Naturelles et Mathematique, Cherbourg, France (136); Uni-

versite de Lyon (135^, 140); Redaction de "Cosmos," Paris,
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France (131-136, 139) ; Yale University, New Haven, Conn.

(139) ; Prof. G. L. Goodall, Cambridge, Mass. (137-139)

;

Prof. James Ellis Humphrey, Weymouth Heights, Mass. (137-

140) ; Kentucky Historical Society, Frankfort (137) ; Instituto

Fisico Geografico Nacional, San Jose de Costa Rica, Central

America (138) ; Museo Nacional, Santiago, Chile (137).

Letters of acknowledgment (1-40) were received from the

Geological Survey, Ottawa, Canada ; Universite Laval, Hon.

J. M. LeMoine, Quebec; Dr. Alfred R. C. Selwyn, Montreal;

Canadian Institute, Toronto ; Bowdoin College Library, Bruns-

wick, Me. ; Experiment Station, Orono, Me. ; Society of Nat-

ural History, Portland, Me. ; Prof. Charles H. Hitchcock,

Hanover, N. H. ; Amherst College Library, Amherst, Mass.

;

Marine Biological Laboratory, Massachusetts Institute of

Technology, Boston ; Society of Natural History, Massachu-

setts Historical Society, State Library of Massachusetts, Messrs.

T. M. Drown, Hamilton A. Hill, Robert C. Winthrop, Boston,

Mass. ; Museum of Comparative Zoology, Prof. G. L. Goodall,

Mr. Robert N. Toppan, Cambridge, Mass.; Free Public Li-

brary, New Bedford, Mass.; Rev. Edward E. Hale, Roxbury,

Mass. ; Essex Institute, Salem, Mass. ; American Antiquarian

Society, Worcester, Mass. ; Rhode Island Agricultural Experi-

ment Station, Kingston, R. I. ; Providence Franklin Society,

Rhode Island Historical Society, Providence ; Mr. George F.

Dunning, Farmington, Conn. ; Hartford Theological Seminary,

Connecticut Historical Society, Hartford ; New Haven Colony

Historical Society, Profs. O. C. Marsh, H. A. Newton, W. D.

Whitney, New Haven, Conn.; Prof. James Hall, Albany,

N. Y. ; Society of Natural Science, Buffalo Library, Buffalo,

N. Y. ; Profs. T. F. Crane, B. G. Wilder, Ithaca, N. Y. ; Astor

Library, American Museum of Natural History, New York
Historical Society, New York Academy of Medicine, New
York Hospital, Profs. Joel A. Allen, Daniel Draper, Henry F.

Osborn, John J. Stevenson, New Y6rk, N. Y. ; Vassar Broth-

ers' Institute, Pougbkeepsie, N. Y. ; Prof. W. LeConte

StevcnB, Troy, N. Y. ; Oneida Historical Society, Utica, N. Y.

;

U. S. Military Academy, West Point, N. Y.; Free Public
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Library, Jersey City ; New Jersey Historical Society, New-
ark ; Profs. W. Henry Green, C. A. Young, Princeton, N. J.

;

Dr. Robert H, Allison, Ardmore, Pa. ; Prof. Robert W.
Rogers, Carlisle, Pa. ; Prof. M. H. Boyd, Coopersburg, Pa.

;

Hon. Eckley B. Coxe, Drifton, Pa. ; Dr. Traill Green, Prof. J.

W. Moore, Rev. Thomas C. Porter, Easton, Pa. ; Mr. Andrew
S. McCreath, Harrisburg, Pa. ; Prof. Lyman B. Hall, Haver-

ford, Pa. ; Mr. John Fulton, Johnstown, Pa, ; Linnean Society,

Lancaster, Pa. ; Mr. P. F. Rothermel, Linfield, Pa. ; Dr. F. A.

Muhlenberg, Reading, Pa. ; University of Pennsylvania, Li-

brary Company of Philadelphia, The Medical News^ Wag-
ner Free Institute of Science, Academy of Natural Sciences,

Historical Society of Pennsylvania, Numismatic and Antiqua-

rian Society, Mercantile Library, Admiral E, Y. Macauley,

Hon. James T. Mitchell, Hon. Henry Reed, Profs. John Ash-

hurst, Jr., E. D. Cope, F. A. Genth, Jr., H. V. Hilprecht, E. O.

Kendall, J. P. Lesley, John M. Maisch, Albert H. Smyth, Drs.

John H. Brinton, Persifor Frazer, George Friebis, John Mar-

shall, George R. Morehouse, Isaac Norris, Charles A. Oliver,

C. N. Peirce, W. S. W. Ruschenberger, H. Clay Trumbull,

William II. Wahl, Messrs. Arthur E. Brown, R. Meade Bache,

Charles Bullock, Thomas M, Cleemann, Patterson Du Bois,

Robert Patterson Field, J. S. Harris, Francis Jordan, Jr., Wil-

liam W. Jefferis, Henry Phillips, Jr., Franklin Piatt, Theodore

D. Rand, J. G. Rosengarten, L. A. Scott, Talcott Williams,

Charles Stewart Wurts, Mrs. Helen Abbott Michael, Phila-

phia ; Prof. John T. Carll, Pleasantville, Pa. ; Mr. Heber S.

Thompson, Pottsville, Pa. ; Rev. George W. Anderson, Rose-

mont, Pa. ; Dr. John Curwen, Warren, Pa. ; Mr. Philip P.

Sharpies, Hon. Washington Townsend, West Chester, Pa.

;

Mr. William M. Canby, Wilmington, Del.; U. S. Naval In-

stitute, Annapolis, Md. ; Enoch Pratt Free Library, Baltimore,

Md. ; Mr. T. Leeper Patterson, Cumberland, Md. ; Smithson-

ian Institution, U. S. Naval Observatory, Anthropological

Society, U. S. Weather Bureau, U. S. Coast and Geodetic Sur-

vey, Library Surgeon-General's Office, U. S. Geological Sur-

vey, Dr. J. S. Billings, Prof. S. F. Emmons, Dr. W. J. Hoff-
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man, Frof. Charles A. Scbott, Mr. W. B. Taylor, Washington,

D. C. ; University of Virginia, Charlottsville ; Journal U. S.

Artillery, Fortress Monroe, Ya. ; Agricultural Experiment

Station, Morgantown ; Prof. J. W. Mallet, University of Vir-

ginia, Va. ; Agricultural Experiment Station, Raleigh, N. C.

;

Georgia Historical Society, Savannah
; University of Alabama,

Tuscaloosa ; Agricultural Experiment Station, Baton Eouge,

La. ; Texas Academy of Science, Austin ; Museo Oaxaqueiio,

Oaxaca de Juarez, Mex, ; Observatorio Astronomico Nacional,

Tacubaya, Mex. ; Agricultural Experiment Station, Las

Cruces, N. M. ; Prof. E. W". Claypole, Akron, O. ; University

of Cincinnati, Cincinnati Observatory, Society of Natural

Science, Cincinnati, O. ; Oberlin College ; Rev. Henry S.

Osborn, Oxford, 0. ; Kentucky Historical Society, Frankfort

;

Dr. Robert Peter, Lexington, Ky. ; University of California
;

Prof. Joseph LeConte, Berkeley, Cal. ; Lick Observatory

;

Mt. Hamilton, Cal. ; Prof. J. C. Branner, Palo Alto, Cal.
;

Prof. Daniel Kirkwood, Riverside, Cal. ; Prof. George David-

son, San Francisco, Cal. ; Geological Survey of Missouri, Jef-

ferson City ; Academy of Sciences, St. Louis, Mo. ; Arkansas

Agricultural Experiment Station, Fayetteville ; Purdue Ex-

periment Station, La Fayette, Ind. ; Historical Society, Chi-

cago, 111. ; Academy of Natural Sciences, Davenport, la.

;

State University of Iowa, Iowa City ; Wisconsin State His-

torical Society, Madison; Agricultural Experiment Station,

Lincoln, Neb. ; State Agricultural College, Manhattan, Kans.

;

Academy of Sciences, State Historical Society, Washburn
College, Topeka, Kans. ; Agricultural Experiment Station, St.

Anthony Park, Minn.; Tacoma Academy of Science, Tacoma,

Wash.
Letters of acknowledgment (1-il) were received from

Dr. Charles B. Dudley, Altoona, Pa. ; Dr. Robert H. Alison,

Ardrnore, Pa. ; Prof. James E. Rhoads, Bryn Mawr, Pa.

;

Dr. Charles F. Ilimes, Carlisle, Pa. ; Prof. Martin H. Boyd,

Coopcrsburg, Pa. ; Hon. Eckley B. Coxe, Drifton, Pa. ; Drs.

Traill Green, J. W. Moore, Tliomas C. Porter, Kaston, Pa.;

Mr. Andrew S McCreath, Ilarrisburg, Pa. ; Mr. John Ful-
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ton, Johnstown, Pa. ; Linnean Society, Lancaster, Pa. ; Nu-

mismatic and Antiquarian Society, Historical Society of Penn-

sylvania, Academy of Natural Sciences, Library Company of

Philadelphia, Hon. Joseph Allison, Prof John Ashhurst, Jr.,

Messrs. 11. Meade Bache, Henry C. Baird, Cadwalader Biddle,

Patterson DuBois, Jacob B. Eckfeldt, Robert P. Field, Dr.

Henry Hartshorne, Prof. H. H. Houston, Messrs. William A.

Ingham, E. V. d'Invilliers, Francis Jordan, Jr., Prof. J. P.

Lesley, Dr. John Marshall, Mrs. Helen Abbott Michael, Drs.

Isaac Norris, Charles A. Oliver, C. N. Peirce, William Pepper,

Mea«rs. Franklin Piatt, Theodore D. Rand, J. G. Ro.«engarten,

Dr. W. S. W. Ruschenberger, Prof. Benjamin Sharp, Rev. H.

Clay Trumbull, Prof. James Tyson, Messrs W. P. Tatham,

D. K. Tuttle, Samuel Wagner, Philadelphia; Prof. John F.

Carll, Pleasantville, Pa. ; Mr. Heber S. Thompson, Pottsville,

Pa. ; Rev. F. A. Muhlenberg, Reading, Pa. ; Dr. W. H. Apple-

ton, Swarthmore, Pa.; Philosophical Society, Mr. Philip P.

Sharpies, Hon. Washington Townsend, Prof. J. T. Rothrock,

West Chester, Pa.

Accessions to the Library were reported from the Govern-

ment Geologist, Adelaide, Australia; Royal Society of N. S.

Wales. Hon. Arthur Renwick, Sydney ; New Zealand Insti-

tute, Wellington ; Tokyo Library, Tokyo, Japan ; Madras

Observatory, Madras, India ; R. Asiatic Society (China

Branch), Shanghai, China; Societatea Geographica Romana,

Bucuresci ; Societates pro Fauna et Flora Fennica, Helmngfors,

Finland
; Societe Physico Mathdmatique, Kasan, Russia ; K.

Mineralogische Gesellschaft, Comitd Geologique, Bibliothdque

Gdologique, Socidtd de Geographic, Prof. Serge Nikitin, St.

Petersburg, Russia ; K. Norsk. Oldskrift Selskab, K. Danske

Videns-Rabernes Selskab, Copenhagen, Denmark ; Bataviaascb

Genootschap van Kunsten en Wetenschappen ; Friesch Ge-

nootschap van Geschied, etc., Leewarden, Friesland ; Musee

Teyler, Haarlem, Holland ; Academic R. de Belgique, So-

c\6i6 R. Malacologique de Belgique, Bruxelles; Naturfor-

schende Verein, Briinn, Austria ; K. K. Sternwarte, Prag, Bo-

hemia ; I. R. Accademia degli Agiati, Roveredo, Tyrol ; K. P.
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Geologische Landesanstalt und Bergakademie, Berlin, Prussia
;

Verein fiir Scblesische lasektenkunde, Breslau, Prussia;

Sachsische Meteorologische Institut, Chemnitz, Saxony

;

Naturwissenschaftliche Gesellschaft " Isis," Yerein fiir Erd-

kunde, Dresden, Saxony ; K. Gesellschaft der "Wissenschaften,

Gottingen, Prussia ; Wetterauische Gesellschaft fiir die Ge-

sammte Naturkunde, Hanau a.-M. ; Gesellschaft zur Befor-

derung der gesammten Natur wissenschaften, Marburg, Prus-

sia ; Bayerische Botanische Gesellschaft, Munich, Bavaria

;

Dr. P. Steiner, Neuwied, Germany ;
Naturwissenschaftliche

Verein, Osnabriick, Prussia ; Verein fiir Vaterlandische

Naturkunde in Wiirtemberg, Stuttgart ; Commission Inter-

nationale de la carte Geologique d'Europe, Prof. E. Renevier,

Lausanne, Switzerland ; Socidtd Neuchateloise de Geographic,

Neuchutel, Switzerland ; R. Accademia di Scienze, etc., Mo-

dena, Italy ; Accademia dei Lincei, Prof. Guiseppi Sergi,

Rome, Italy ; Soci<^td Linn(^ene, Bordeaux, France ; Soci^td

Languedocienne de Geographic, Montpellier, France ; Prof.

Dr. Jules Oppert, Paris, France ; Societd de Geographic, Lis-

bon, Portugal : Philosophical Society, University Library,

Cambridge, England ; Royal Polytechnic Society, Cornwall,

England ; Philosophical and Library Society, Leeds, England
;

Zoological Society, Meteorological Office, Linnean Society

London, England; Natural History and Antiquarian Society,

Penzance, England ; University Laval, Quebec, Canada ; Nova
Scotia Institute of Science, Halifax; Agricultural Experiment

Station, Bangor, Me.; Massachusetts Institute of Technology,

American Philological Association, Massachusetts Historical

Society, Capt. J. W. Norcross, Miss Cornelius Horsford, Bos-

ton, Mass. ; Astronomical Observatory of Harvard College,

Museum of Comparative Zoology, Cambridge, Mass.; Essex

Institute, Salem, Mass.; Rhode Island Historical Society*

Providence ; Connecticut Historical Society, Hartford ; Yale

University, American Oriental Society, New Haven, Conn.;

Albany Institute, Albany, N. Y. ; Buffalo Library, Buffalo,

N. Y. ; Hamilton College, Clinton, N. Y.; Academy of Sciences,

Meteorological Observatory, American Geographical Society,
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Profs. J. A. Allen, Isaac H. Hall, Mr. Cortlandt F. Bishop,

New York, N. Y. ; Mr. William John Potts, Camden, N. J.

;

Free Public Library, Jersey City, N. J. ; American Chemical

Society, Easton, Pa. ; Pennsylvania State Weather Service,

Zoological Society, Pennsylvania Hospital, Prof. George F.

Barker, Dr. D. G-. Brinton, Prof. E. D. Cope, Messrs. Herbert

Welsh, Joseph Wilcox, Philadelphia ; Peabody Institute,

Baltimore, Md. ; Departments of Labor, Agriculture, U. S.

National Museum, Messrs. J. W. Fewkes, Lester F. Ward,

Washington, D. C. ; Leander McCormick Observatory, Char-

lottsville, Va. ; Virginia Historical Society, Richmond ; Agri-

cultural Experiment Station, Raleigh, N. C. ; Col. Charles C.

Jones, Augusta, Ga. ; Geological Survey of Arkansas, Little

Rock ; Agricultural Experiment Station, Knoxville, Tenn.

;

Geological Survey of Texas, Austin ; University of Califor-

nia, Berkeley; Mercantile Library Association, San Francisco,

Cal. ; University of Cincinnati ; Archaeological and Histori-

cal Society, Columbus, 0. ; Academy of Natural Sciences,

Davenport, la. ; Washburn College, Topeka, Kans. ; Observa-

torio Astronomico N. de Tacubaya, Chapultipec, Mex. ; Di-

reccion Gdndral de Estadistica, Mexico, Mex. ; Direccion Gen-

eral de Estadistica, Guatemala, C. A. ; Observatoria N. Arjen-

tino, Buenos Aires, S. A.; Museo Nacional, Santiago de Chile,

S.A.

The following donations to the Cabinet were received

:

A photo-lithographic copy of the certificate of member-

ship of the American Philosophical Society of Robert Stret-

tle Jones, presented by his grandson, Robert J. Fisher, Wash-
ington, D. C.

A phototype (framed) of the old " Liberty Bell," presented

by Mr. F. Gutekunst, Philadelphia.

Photographs for the Society's Album were received from

Dr. Isaac H. Hall, New York ; Mr. Henry C. Baird, Dr.

Charles A. Oliver, Philadelphia ; Dr. F. A. Muhlenberg,

Reading, Pa.

The following deaths were announced :

Anthony J. Drexel (Philadelphia), died June 30, 1893, set. 60.
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Col. C. C. Jones (Augusta, Ga.), died July 19, 1893, set. 62.

Robert Cornelius (Philadelphia), died August 10, 1893,

set. 8-4.

Prof. William H. C. Bartlett (Yonkers, N.Y.), died May 11,

1893.

The President was authorized to appoint a suitable person to

prepare the usual obituary notice of Mr. Cornelius.

List of deficiencies, part third, was laid before the Society.

The University of Missouri wrote that its Library had been

destroyed by fire, and requesting that certain of the Society's

Proceedings should be replaced.

On motion the matter was referred to the Librarian with

power to act.

And the Society was adjourned by the presiding member.

Stated Meeting^ September 16, 1893.

Prof. Albert H. Smyth in the Chair,

Letters of acknowledgment were received from the Observ-

atoire Phys. Central de Russie, St. Petersburg (139); Tasch-

kent Observatory, Taschkent, Turkestan (13i); Societas pro

Fauna et Flora Fennica, Ilelsingfors, Finland (136-138); K.
Norske Videnskabernes Selskab, Throndhjem, Norway (1 9);

K. Universitetet, Lund, Sweden (139) ; K. Svenska Vetenskaps

Akarlemien, Stockholm, Sweden (1-10); Societc Royale de

Gdographie, Antwerp, Belgium (135)); K. Zoologisch Genoot-

schap " Natara Artis Magistra," A mstcrdam, Netherlands (140)

Colonial Museum, Fondation de P. Teyler vander Ilulst, liar

lem, Holland (139, 140); K. Bibleotheek, The Hague, llol

land (139, 140); K. K. Sternwarte, Prag, Bohemia (139, 140)

Anthro|)olopi8che Gcsellschaft (137, 138) ; K. K. Central An
stalt fiir Mcteorologie und Knlmagnetismus (140); Profs

Friederich MUller (140), Guntav Tschermak (13()-13i>), Vienna

Aufltria; K. Preuss. Geol. Landesanstalt und Bergakademie
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Berlin (140) ; Verein fiir Schlesische Insektenkunde, Breslau,

Prussia (139); Yerein fiir Geographie u. Statistik, Frankfurt

a.-M. (188, 139) ; Geographische Gesellschaft, Haonover, Prus-

sia (1 39) ; K. Siichsische Gesellschaft der Wissenschafteo, Prof.

J. Victor Carus, Leipzig, Saxony (139, 140); Verein der

Freunde der Naturgeschichte, Mecklenburg, Germany (139);

K. Stern warte, Munich, Bavaria (140) ; Verein fiir Vaterliin-

dische Naturkunde in Wiirtemberg, Stuttgart (136-139, and

Trans., xvii, 1, 2) ; Prof. Carl Vogt, Geneva, Switzerland (140)

;

Biblioteca N. C, Florence, Italy (139); R. Accademia dei

Lincei (140); Prof. G. Sergi, Rome, Italy (139, 140); Osserva-

torio Astronomico, Academic K. des Sciences, Turin, Italy

(139); Soci^td d'Emulation, Abbeville, France (140); Soci^t^

Linncenne, Bordeaux, France (140) ; Sociutd d'Anthropologie

(135, 138, 139), Minister^ des Travaux Publics (140), Marquis

de Nadaillac, Profs. Hovelacque, Moscart, Mospero, Paris,

France (140); University Library, Prof, J. P. Postgate, Cam-

bridge, England (140) ; Philosophical and Literary Society,

Leeds, England (140) ; Royal Society, Victoria Institute, R. Me-

teorological Society, Society of Antiquaries, R. Geographical

Society, Linnean Society, Mr. C. Juhlin Dannfeld, London, Eng-

land (140) ; Literary and Philosophical Society, Manchester,

England (140); Natural History Society, Newcastle-upon-Tyne,

England (140); Radcliffe Observatory, Sir H. W. Acland, Ox-

ford, England (140); Royal Society of Edinburgh, Scotland

( 140) ; Mr. Horatio Hale, Clinton, Ontario, Canada ( 140) ; New-

York State Library, Albany (135-140) ; Geological Society of

America, Rochester, N. Y. (140) ; Prof. George Stuart, Philadel-

phia (13B, 137, 139); Dr. W. H. Appleton, Swarthmore, Pa.

(137-140); Philosophical Society, Washington, D. C. (140);

State Agricultural College, Michigan (139, 140) ; Kansas State

Agricultural College, Manhattan (139); Bishop Crescendo Car-

rillo, M^rida de Yucatan, Mexico (139, 140); Central Meteor-

ological Observatory, Mexico (140).

Letters of acknowledgment (141) were received from the

Geological Survey of Canada, Ottawa ; Historical and Scien-

tific Society, Winnipeg, Manitoba ; Bowdoin College, Bruns-
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wick, Me. ; Maine Historical Society, Society of Natural His-

tory, Portland, Me. ; Prof. C. H. Hitchcock, Hanover, N. H.

;

Vermont Historical Society, Montpelier; State Library of

Massachusetts, Boston Society of Natural History, Massachu-

setts Historical Society, Athenseura, Marine Biological Labo-

ratory, Prof T. M. Drown, Mr. Robert C. Winlhrop, Boston,

Mass.; Harvard College, Museum of Comparative Zoology,

Profs. A. Agassiz, C L. Goodale, Mr. Robert N. Toppan,

Cambridge, Mass. ; Free Public Library, New Bedford, Mass.

;

Essex Institute, Salem, Mass. ; Prof. Elihu Thomson, Swamp-
scott, Mass. ; Ames Antiquarian Society, Worcester, Mass.

;

Agricultural Experiment Station, Kingston, R. I. ; Providence

FraDklin Society, Rhode Island Historical Society, Provi-

dence ; Connecticut Historical Society, Hartford ; Yale Uni-

versity, New Haven Colony Historical Society, New Haven,

Conn.; Agricultural Experiment Station, Storrs, Conn.; New
York State Library, Albany, N. Y. ; Society of Natural

Science, Buffalo, N. Y. ; Prof. Edward North, Clinton, N. Y.;

Profs. J. M. Hart, J. W. Oliver, B. G. Wilder, Ithaca, N. Y.

;

Meteorological Observatory, Ames Museum Natural History,

Ames Geographical Society, Historical Society, Profs. Isaac

H. Hall, John J. Stevenson, New York; Vassar Brothers' In-

stitute, Poughkeepsie, N. Y. ; Geological Society of America,

Rochester, N. Y. ; Prof. W. Le Conte Stevens, Troy, N. Y.

;

Oneida Historical Society, Utioa, N. Y. ; Free Public Library,

Jersey City, N. J. ; Historical Society, Newark, N. J.; Prof.

Charles A. Young, Princeton, N. J. ; Prof. H. D. Gregory,

Philadelphia; Agricultural Experiment Station, Newark,

Del.

Donations to the Library were announced.

Mr. W. P. Tatham presented to the Society, on the behalf of

Mrs. MilUin Wistar, a handsomely bound collection of letters

to the late Dr. Caspar Wistar, accompanied by the following

letter

:

To THK I'llKHIDKNT AND MaNA(JKHH OK

TilK AlIKUICAN Pilll.ONUI'illCAti SOOIBTT .

Gentlemen:—Tbe Manuscripts described in tlie uccompanying list have
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been selected from the papers of Prof. Caspar Wistar, M.D., who was
the fourth President of your ancient and honorable Society.

Among tliem are letters in English, in French, in German, and in

Latin, from some of the most learned men of science of their day. The
direct information that they convey may be of little value ; it is not from

writings of the early years of this century that we look for scientific in-

struction. But some of the letters are from men so eminent, that they

cannot fail to be of interest both in what they tell us of their authors, and

in the history of scientific discovery. And the fact that Dr. Wistar's tal-

ents were so honored, and his friendship so valued by great and learned

men in distant countries, at a period in our history when America at-

tracted little attention among the nations of the earth, will perhaps be

gratifying to his successors in this Society, and to American scholars in

general.

I beg of you to accept these letters as a memorial of Prof. Wistar's son,

my late husband. Dr. Mifflin Wistar, who inherited a love of his profes-

sion and a love of his fellow-men, and who died in 1872. No descendant

of Prof. Wistar now survives.

I am, gentlemen, most respectfully yours,

EsTHKK P. Wistar.
September, 1893.

• The following Is a catalog of the letters, etc., presented :

1. Geneva, July 19, 1791. Letter from Dr. Sylvestreto Dr. Caspar Wistar. (French.)

2. Charleston, May 20, 1796. DeBeauvoir to Dr. Wistar, proposing a scientific journey

in Georgia.

3. Richmond, April 25, 1798. Same to same, describing the discovery of a skeleton of

an elk in Virginia. (French.)

4. North Carolina, May 13, 1797. Letter from Rev. Samuel Spring and Samuel McCorkle
to Robert Patterson.

5. New York, February H, 1792. From Dr. Samuel L. Mitchell to Dr. Wistar, describ-

ing a new invention of distilling fresh water from salt.

6. New York, Iune30, 1798. Same to Jonathan Williams, describing geological discov-

eries in New York.

7. Boston, October 12, 1799. Notice of Dr. Wistar's election to the Historical Society of

Massachusetts.

8 Paris, Aprils, 1801. Printed Prospectus of a work of G. Cuvier, on Quadrupeds, re-

ceived by the American Philosophical Society from the author.

9. W:ishington, Mississippi Territory, August 24, 180(i. Letter from Samuel Brown to

Thomas Jutferson, President ot the United States, describing discovery of large bones.

10 i'aris. November 15, 1807. Letter from Dr. Delile to Dr. Wistar, relating to poison ol

the Upas Tree. (French.)

11. Paris, November 24, 1808. Same to same, Informing Dr. Wistar that the writer is

engaged in a work on the Flora of Kgypt, at the Government's expense. (French.)

12. Dissertation on Upas poison, referred to In No. 10. (French.)

13. Paris, October 21, 1809. Letter from Dr. Delile to Dr. Wistar, sending the said dis-

sertation. (French.)

14. Paris, September 14, 1810. Same to same. (French.)

15. Paris, October 10, 1808. Report ot G. Cuvier to the Institut National, Classe des

Sciences, Physiques et Mathematiques, on a collection of fossils sent by Jefferson.

(French.)

16. Paris, November 14, 1808. Letter of thanks for the above from Cuvier to Jefferson.

(French.)
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On motion, the sincere thanks of the Society were tendered

to Mrs. Mifflin Wistar for her valuable gift, for which the

Society ordered suitable acknowledgment should be made.

The deaths of Edward Hopper, August 7, 1893, ast. 82, and

John M. Maisch, September 10, 1893, set. 63, were announced,

and the President authorized to appoint suitable persons to

prepare the usual obituary notices.*

Mr. Lyman read a paper on " The Great Mesozoic Fault in

17. Paris, Jlay 27, 1809. Letter from Andre Michaux to Dr. Wistar, referring among
other things to his work. (French.)

1«. Paris, Xovemher 29, 1^09. Same to same. (French.)

19. Paris, September 7, ISIO. Same to same, introducing Monsieur Borges. (Frencli.)

20. Paris, Decembers, 1811. Same to same, introducing the Abbe de Correa de Serra.

(French.)

21. Paris, January 28, 1812. Same to same. (French.)

22. Paris, June 26, 1814. Same to same. (French.)

23. Paris, September 17, 1816. Same to same. (French.)

24. Paris, December 18, 1817. Same to same. (French.)

25. Nodnte. Same to same. (French.)

26. No date. Same to same, sending the first volume of Michaux's book on the trees of

the United States.

27. No date. Instructions from the American Philosophical Society to Mr. Andrew
Michaux. for exploring the country along the Missouri and thence westwardly to the

Pacific Ocean.

28. Francker dlolland^, July 31, 1809. Letter from A. G. Camper about fossils collected

by his father, the late Profcs-sor of Anatomy, Iltrus Camper.

29. Francker, November 10, 1809. From same to Dr. Wistar, about same, etc.

30. Francker, June 2, 1815. From same alx)ut same, etc.

81. Francker, June 20, 1816. From same to Dr. Wist^ir, about an alligator skeleton, etc.

32. Paris, Decembtr4, 1811. From D. B. Warden to Dr. Wistar, intnxlucing Correa de

Serra.

3:^. Boston, September 27, 1813. From I. Correa de Serra to Dr. Wistar.

34. Ix.-xington, August 'JO, 1814. From same to same.

3.J. St. Petersburg, October, 1813. From Dr. Tilesius to Dr. Wistar, about skeletons, etc.

(I^ttn.)

36. St. Petcraburg, October, 1813. From same to same, about fossils, skeletons, etc.

37. St. Peter-burg, January 27, 1814. From same to same, accompanying a box of ca.sts

of skulls, Ixmes, etc. (Gi-rman.)

38 New York, May 1, IHl.'i. Notice of Dr. Wistar's election as an honorary member of

the New York Literary and Philodnphlcal Society.

39. Bitbliheni, June 2. 1816. Letter from John Ileckewelder to Dr. Wistar, about the

publication of a l>ook, etc.

40. Bethlehem, July I, 1816 From same to same, about said book.

4L Betlih'hem, April 26, 1817. From same to same.

42. March 3, 1H16. l{ciM>rt of the Comuilttee on Dr. Wistar's Memoir on the Othraold

I tone.

43. January 19. . Report of the Committee on Dr. Wistar's Pajior on Fossil Bonos.

44. Phllttdvlpliia. July 22, \KW. U-tlor from the President of the American F'liil(»oi)hi-

oal S<»clcty, lutklng for the loan of Dr. Wistar's iM)rlniit in order to have it copied and

huuR In the Hull of the .SH'loty.

• The PrcBldciil Hulwequcntly npimlntod Dr. Churloi 8. DoUcy for Dr. Maisch.
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New Jersey," after the conclusion of which the author, in

answer to a query by Mr. Williams as to whether he could

suggest any other name for the Newark group, stated that

Montgomery shales would be more suitable, because the beds

occur more fully and have been studied more thoroughly in

Montgomery county (Pennsylvania) than in any other like

district ; but that the beds are probably of two various ages to

be properly called by a single name.

New nominations Nos. 1260, 1261, 1262, 1263, 1264 were

read.

Mr. Williams moved " that a Committee of five members

be appointed to consider a plan for preparing a Cooperative

Index of all Transactions."

After discussion, the motion was deferred until the next

meeting of the Society, notice of same to be placed on the

card, and the Society was adjourned by the presiding member.

Stated Meeting, October 6, 1893.

President Fraley in the Chair.

Correspondence was submitted as follows

:

A letter from Hon. Charles P. Daly, New York, accepting

membership.

A letter from the Naturhistorische Yerein der Preussischen

Rheinlande, Westfalens und des Regierungs-Bezirks Osnabriick,

Bonn, Prussia, inviting the Society to attend the celebration of

its Fiftieth Anniversary, held May 23 and 24, 1893.

A letter from the Niederrheinische Gesellschaft fiir Natur-

und Heilkunde, Bonn, Prussia, inviting the Society to attend

the celebration of its Seventy-fifth Anniversary, held July 2,

1893.

Letters of envoy were received from the K. Akademie der

Wissenschaften, Vienna, Austria ; Naturforschende Gesell-

schaft, Bamberg, Bavaria ; K. Geologische Landesanstalt und
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Bergakadernie, K. P. Meteorologische Institut, Berlin, Prussia
;

Verein fiir Schlesische Insektenkunde, Breslau, Prussia ; K.

Sachsisclie Gesellschaft der Wissenscbaften, Leipzig, Saxony

;

Verein fiir Vaterlandische Naturkunde, Stuttgart, WUrtem-
berg ; Socidt^ des Sciences Physiques et Naturelles, Bordeaux,

France; Mus^e Guimet, Paris, France; Smithsonian Institu-

tion, Washington, D. C; Mr. William John Potts, Camden,

N. J.; Academy of Natural Sciences, Davenport, Iowa ; Di-

reccion General de Estadistica de la E,epublica Mexicana, Mex-

ico.

Letters of acknowledgment were received from the Royal

Society of Victoria, Melbourne (139) ; Royal Society of N. S.

Wales, Sydney, Australia (139); K. Vetenskaps Akademiens,

Stockholm, Sweden (1-41) ; Royal Society of Sciences, Upsal,

Sweden (140); K. Danske Videnskabernes Selskab, Prof.

Japetus Steenstrup, Copenhagen, Denmark (139, 140) ; Royal

Zoological Society, Amsterdam, Netherlands (139) ; K. Zool-

isch-Botanische Genootschap, The Hague, Z. Holland (139,

140) ; Imperial Academy of Science, St. Petersburg, Russia

(139); K. K. Naturhistorische Hofmuseum, Drs. Aristides

Brezina, Friederich S. Krauss, Matthseus Much, Vienna, Aus-

tria (140); Naturforschende Gesellschaft des Osterlandes, Alten-

berg, Saxe-Weimar (140); Deutsche Geologische Gesellschaft

(139, 140), Editor of Naturwissenschaftliche Wochenschrift

(140), Gesellschaft fiir Erdkunde (140), Berlin, Prussia ; Verein

fiir Erdkunde, Dresden, Saxony (140) ; Physikalisch-Medicin-

iscbe Societat, Erlangen, Bavaria (139, 140); Oberhessische

Gessellschaft fiir Natur- und Ileilkunde, Giessen, Hesse (139,

140); Physikalisch (Ekonomische Gesellschaft, Konigsberg,

Prussia (139) ; Verein fiir Erdkunde, Metz, Lorraine (139,

140); Instituto di Studi Superior!, Firenze, Italia (140); R.

Osservatorio deir Univeraita, Torino, Italia (140); Acadcmie

des Sciences et Belles-lettres, Angers, France (139); Socidtd

Ilistorique du Cher, Bt)urges, France (139); Socictc des

Sciences Naturelles et Archdologiques de la Creuse, Gudret,

France (139); Prof. Le^m de Rosny, Paris, France (139); Mr.

Samuel Timmins, Arley, Coventry, England (141); Bath
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and West and Southern Counties Society, Bath, England (140,

141) ; Eoyal Meteorological Society (141), Victoria Institute

(141), Linnean Society (141), Eoyal Astronomical Society (141,

and Trans., xvii, 3, xviii, 1), Prof. William Crookes (141),

Mr. C. Juhlin-Dannfelt (141), Dr. W. H. Flower (140), London,

England
; Literary and Philosophical Society, Geographical

Society, Manchester, England (141) ; Royal Observatory, Edin-

burgh, Scotland (141, and Trans., xvii, 3, xviii, 1); Massachu-

setts Agricultural College, Amherst (141), Dr. Justin Winsor,

Cambridge, Mass. (137-140); Prof. James Hall, Albany,

N. Y. (141); American Geographical Society, Prof. Isaac H.

Hall, New York (137-140) ; Prof. C. W. Shields, Princeton,

N. J. (141) ; Wyoming Historical and Geological Society,

Wilkesbarre, Pa. (141) ; State Library of Pennsylvania, Har-

risburg. Pa. (Trans., xvii, 3, xviii, 1); Mercantile Library

(141), Prof. E. D. Cope (141), Mr. E. T. D'Invilliers (137-140),

Mr. G. de B. Keim (141), Prof. Albert H. Smyth (141),

Prof. George Stuart (135, 141), Philadelphia; Prof. James E.

Rhoads, Bryn Mawr (137-141) ; Agricultural Experiment

Station, Newark, Del. (139, 140); U. S. Naval Institute, An-

napolis, Md. (141) ; Maryland Institute, Enoch Pratt Free Li-

brary, Baltimore, Md. (141) ; Mr. T. L. Patterson, Cumber-

land, Md. (141); Smithsonian Institution (544 packages),

Bureau of Ethnology, Surgeon-General's Office, U. S. Weather

Bureau (Trans,, xvii, 3, xviii, 1), Anthropological Society,

U. S. Coast and Geodetic Survey, U. S. Geological Survey,

Col. Garrick Mallery, Rt. Rev. John J. Keane, Profs. S. F.

Emmons, Charles A. Schott, Drs. J. S. Billings, Albert S.

Gatschet, W. J. Hoffmann, Mr. W. B. Taylor, Washington,

D.C. (141) ; University of Virginia, Leander McCormick Ob-

servatory, Charlottsville, Va. (141) ; U. S. Artillery, Fort

Monroe, Va. (141); Prof. J. W. Mallet, Univergity of Vir-

ginia, Va. (141); N. C. Experiment Station, Raleigh (141);

Canebrake Experiment Station, Uniontown, Ala. (141); Uni-

versity of Alabama, University P. 0. (141) ; State Experi-

ment Station, Baton Rouge, La. (141) ; Academy of Sciences,

Austin, Texas (141) ; Society of Natural History, Prof. T. H.
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Norton, Cincinnati, Ohio (1-il) ; Oberlin College, Oberlin, 0.

(141) ; Agricultural Experiment Station, Knoxville, Tenn.

(1-41); Purdue Experiment Station, LaFayette, Ind. (141);

State Agricultural College, Michigan (141); Academy of

Natural Sciences, Davenport, la. (141); Washburn College,

Topeka, Kans. (141) ; State Historical Society, Madison, Wis.

(141); Colorado Scientific Society, Denver (141); State

Agricultural College, Fort Collins, Colo. (137, 139, 140,

141); Academy of Science, Tacoma, Wash. (141); Experi-

ment Station, Lincoln, Neb. (141); University of California,

Prof. Joseph LeConte, Berkeley, Cal. (141) ; Prof. J. C. Bran-

ner, Palo Alto, Cal. (141); Prof. Daniel Kirkwood, Eiverside,

Cal. (141) ; Prof. George Davidson, San Francisco, Cal. (141);

Obseratorio Astronomico de Tacubaya, Mexico (141); Bishop

Crescendo Carrillo, Merida, Yucatan, Mex. (141).

Accessions to the Library were reported from the K. K.

Militiir-Geograpbische Institut, Vienna, Austria; Naturfor-

schende Gesellschaft, Bamberg, Bavaria ; K. P. Meteorolog-

ische Institut, Berlin, Prussia ; Verein fiir Erdkunde, Cassel,

Prussia ; Naturforschende Gesellschaft, Emden, Prussia; Ober-

hessische Gesellschaft fiir Natur- und Ileilkunde, Giessen,

Hesse; Geographische Gesellschaft, Hanover, Prussia; Physi-

kalisch-CEkonomische Gesellschaft, Konigsberg, Prussia; Ver-

ein fiir Kunst und Alterthum, Ulm, Wiirtemberg; SocicttS

des Sciences Physiques et Naturelles, Bordeaux, France

;

Acaddmie N. des Sciences, etc., Caen, France ; Socidt^ de I'His-

toire de France, Prof. Paul Topinard, Paris, France; Socidt<5

d'Agriculture, Lyons, France
;
Instituto y Osservatorio de Ma.

rina, San Fernando, Spain ; Socidtt; de Geographic, Lisbon,

I'ortugal ; Rousdon Observatory, Devon, England ; Depart-

ment of Public Works and Mining, Halifax, N. S.; Natural

History Society, Montreal, Canada ; Boyal Society of Canada,

Ottawa; Massachusetts Institute of Technology, Boston, Mass,;

Scientific Alliance, Prof. J. A. Allen, New York, N. Y.; ^[r.

Henry IMiillijjs, Jr., I'hiladelphia; Smithsonian Institution,

Anthropological Society, Dr. Elliott Coues, Washington, D. C;

Georgia Uistorioal Society, Savannah ;
Public Library, St.
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Louis, Mo,; Michigan Mining School, Lansing ; University of

Wisconsin, Madison ; Mr. Alton H. Thompson, Topeka, Kans.;

Nebraska State Historical Society, Lincoln ; Colorado Scien-

tific Society, Denver ; Agricultural Experiment Stations,

Kingston, R. I., Madison, Wis.

A photograph for the Society's album was received from

Mr. Eobert P. Field, Philadelphia.

A circular from the Friesch Genootschap voor Geschied-,

Ondheid en Taalkunde, Leeuwarden, Friesland, announcing the

death of three of its members.

The Secretaries reported that the paper by Prof. Gentry

was undesirable for publication, and it was ordered to be re-

turned to its writer.

Dr. Ruschenberger read an obituary notice of the late Wil-

liam Barton Rogers.

Prof. W. B. Scott, of Princeton, N. J., presented a paper for

the Transactions entitled, "On the Mammalian Fauna from the

Deep River Beds of Montana," of which he gave an oral

synopsis.

On motion, the President was authorized to appoint a Com-
mittee of three members to examine and report on same.*

Dr. Brinton read a paper on " The Central American

Native Calendar."

In answer to a query by Dr. Morris, Dr. Brinton made some

remarks on the meaning of the Mexican Calendar.

Pending nominations Nos. 1260, 1261, 1262, 1263 and 1264

were read.

At the call of deferred business, the motion of Mr. Williams,

offered at the last meeting, was taken up and considered.

The motion was as follows

:

" Resolved, That a Committee of five members be appointed to consider

a plan for preparing a Cooperative Index of all Transactions."

The subject was discussed by Messrs. Smyth, Brinton, Cope,

Prime, Phillips, Marris and others, and was explained by Mr.

Williams.

* Dr. Cope, Dr. Ryder and Mr. Lyman were subsequently appointed as such Com-
mittee.
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Dr. Horn moved to amend the resolution so that it should

read as follows: ^^ Eesolved, That a Committee of five mem-
bers be appointed to consider the expediency of preparing a

plan of a Cooperative Index of all Transactions and if expe-

dient to report such a plan to the Society."

Mr. Williams accepted the amendment.

The question was put on the motion as amended and the

resolution was carried by a vote of seven ayes to six nays.

And the Society was adjourned by the President.

Stated Meeting, October 20, 1893.

President, Mr. Fraley, in the Chair.

Dr. James E. Rhoads, of Bryn Mawr, was presented to the

Chair and took his seat.

Accessions to the Library were reported from the Govern-

ment Geologist, Adelaide, Australia; R. Societatis Scienti-

arum, Upsal, Sweden ; Naturwissenachaften Verein des Reg.-

Bez. Frankfurt a. 0., Prussia ; Direzione Generale della Statis-

tica, Rome, Italy ; R. Accademia de Scienze, R. Osservatorio

Astronomico, Turin, Italy ; Union G<^ographique du Nord de

la France, Douai ; Societd de Geographic, Paris, France ; Geo-

logical Survey of Canada, Ottawa; Historical and Scientific

Society of Manitoba, Winnipeg ; Vassar Brothers' Institute,

Poughkeepsie, N. Y.; Ferry Co., Hoboken, N. J. ; Mr. Henry

Phillips, Jr., Philadelphia ; Board of Public Charities, etc.,

Harrisburg, Pa.; Surgeon-General's Office, Bureau of Ameri-

can Republics, Dr. Albert S. Gatschet, Washington, D. C;
Public Library, Cincinnati, 0. ; Iowa Geological Survey, Des

Moines ; Department de Fomento, Caracas, Venezuela.

Letters of envoy were received fromi the Sociutd Royale des
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Sciences, IJpsal, Sweden ; Academie E. des Sciences, etc.,

Bruxelles, Belgium ; Geological Survey of Canada, Ottawa

;

Bureau of American Republics, Washington, D. C.

Letters of acknowledgment were received from the Royal

Geographical Society (Qaeensland Branch), Brisbane (139);

Society Royale des Sciences, Upsal, Sweden (125-139); K.
Zoologisch Genootschap, Amsterdam, Netherlands (141)

;

Fondation de P. Teyler van der Hulst, Colonial Museum,
Haarlem, Holland (141); Museum van Oudheiden, Leiden,

Holland (141); Royal Library, K. Zoologisch-Botanisch Ge-

nootschap, 'S-Gravenhage, The Hague (141); Academe R. des

Sciences, etc., Bruxelles, Belgium (139); K. K. Central-An-
stalt fiir Meteorologie, etc., Vienna, Austria (141) ; Naturhis-

torische Verein, Bonn, Prussia (139); Naturwissenschaftliche

Verein des Reg.-Bez. Frankfurt a. O., Prussia (137, 139, 140);

Direktion der Deutsche Seewarte, Hamburg, Germany (140);

K. Sternwarte, Munich, Bavaria (141); Marquis Antonio de

Gregorio, Palermo, Italy (139, 140); Philosophical Society,

Cambridge, England (141, and Trans., xvii, 3, xviii, 1); Royal

Geographical Society, Zoological Society, Dr. W. H. Flower,

Mr. P. L. Sclater, London, England (141); Prof. W. Boyd
Dawkins, Manchester, England (139, 140, 141); Natural His-

tory Society, New-Castle-on-Tyne, England (141); Royal So-

ciety, Dublin, Ireland (141); Prof. W. D. Whitney, New
Haven, Conn. (141); Prof. L. B. Hall, Haverford, Pa. (141);

Dr. John H. Brinton, Philadelphia (141); Smithsonian Insti-

tution, Washington, D. C. (141) ; University of Michigan, Ann
Arbor, Mich. (141); Prof. E. W. Claypole, Akron, O. (141);

Cincinnati Observatory (141); Prof. H. S. Osborn, Oxford, O.

(141); Prof. J. L. Campbell, Crawfordsville, Ind. (141); Mr.

Everard F. im Thurn, Georgetown, British Guiana, South

America (140); Bureau de Statistique, La Plata, Budnos

Ayres, South America (96, 107-128, 135-138).

The Committee on Prof. W. B, Scott's Paper reported the

same to be worthy of publication in the Transactions of the

Society.

On motion, the Committee was discharged.
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Pending nominations Nos. 1260, 1261, 1262, 1263 and 1264

were read, spoken to and balloted for.

Mr. Prime made some remarks on the classification of ore

deposits and proposed a new system.

Dr. Cope made an oral communication on the forms of fossil

sharks, family Cladodontidae.

The President reported the appointment of Mr. William P.

Tatham on the Committee of Finance in place of W. B.

Rogers, deceased.

The business of the meeting being over, the Tellers exam-

ined the ballots cast and reported to the President the state of

the poll.

The President thereupon declared that the following had

been duly elected to membership in the Society :

2222. Dr. Samuel A. Green, Boston, Mass.

2223. Dr. John G. Morris, Baltimore, Md.

2224. Prof. J. M. Hoppin, New Haven, Conn.

2225. Chevalier Rousseau d'Hoppancourt, Vienna, Austria.

2226. Dr. Isaac Roberts, London, England.

And the Society was adjourned by the President.

A Notice of William Barton Rogers.

By W. S. W. Ruschenberger, M.D.

{Read before the American Philosophical Society, Oct. 6, i8gj.

)

According to its long-existing practice on the death of a mem-
ber, the Society, at the proi)er time, resolved that a notice of the

late William B. Rogers should be recorded in its Proceedings, and

that the Presideqt should appoint a member to prepare it. He has

been pleased to kindly assign the duty to me. And now, with diffi-

dence, I submit the following brief sketch.

Mr. Rogers was a son of Dr. James Blythe Rogers, who succeeded
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the distinguished chemist, Dr. Robert Hare, in the Professorship of

Chemistry in the University of Pennsylvania. His three uncles, as

well as their father. Dr. P. K. Rogers, were widely known in the field

of science. Dr. P. K. Rogers was appointed, in 1819, Professor of

Natural Philosophy and Mathematics in the ancient college of Wil-

liam and Mary, at Williamsburg, Va, William B. Rogers, the

uncle after whom our subject was named, was Professor of Natural

Philosophy and Geology in the University of Virginia, and, from

July, 1835, the Director of the Geological Survey of the State.

Henry Darwin Rogers was Director of the First Geological Survey

of Pennsylvania, and, from 1858, Regius Professor of Natural His-

tory in the University of Glasgow ; and Dr. Robert E. Rogers was

Professor of Chemistry during many years in the University of

Pennsylvania, and subsequently in the Jefferson Medical College.

William B. Rogers, Jr., was born Dec. 17, 1833, in Baltimore,

where his parents then resided. In 1840, they settled in Philadel-

phia. William was first at a Friends' School, taught by Miss Mary
Tyson. On leaving it, he was, from 1843 to 1846, at the Public

Grammar School, N.E. corner of Twelfth and Locust streets, of

which Mr. Clevenger was Principal.

In 1846, he entered the Central High School of Philadelphia,

then under the direction of Mr. John S. Hart, and graduated

Bachelor of Arts in 1850. The same year he matriculated at the

University of Virginia, but being called home in the spring of 1852

by the illness of his father, who died June 15, he did not resume

his course in the University.

In the winter of 1852-53, he w.as appointed an assistant on the

First Geological Survey of Pennsylvania, and for three years did

field or, office duty, as occasion required, and in the fourth year,

desultory work. This Geological Survey was ended by the failure

of the Legislature of the State to appropriate money to continue it,

and all who had assisted in the work were released from their con-

nection with it.

Mr. Rogers was without regular occupation during many months.

To him profitable and continued employment of some kind was

very desirable. He was always an earnest student, and his acquire-

ments were notable at that time. It seemed probable that the ex-

ample of the lives of his father and uncles, as well as his own pref-

erence, would induce him to select for himself only some one of
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the vocations associated with science. Possibly, however, observa-

tion may have satisfied him that toiling on any purely scientific

path does not always lead to sufficient compensation, reckoned

either in fortune or in fame. Whatever reason may have deter-

mined his course, he abandoned science as a career, but adhered to

it as a proper diversion and amusement for leisure hours.*

In December, 1859, The Western Saving Fund Society of Phila-

delphia appointed him a clerk in the institution. There his habit-

ual exactness, devotion to duty, pleasant demeanor, and manifest

integrity in every sense won for him unreserved confidence and

esteem, and secured his advancement step by step in the institution.

In July, 1862, he was promoted to be Secretary and assistant of the

President.

He married, Nov. 12, 1862, a daughter of Mr. William Wynne
Wister, of Germantown, and in December of that year was ap-

pointed Treasurer of the Saving Fund. He was chosen Vice-Pres-

ident of it in February, 1878, and elected one of the Board of

Managers of the Society in October, 1882.

To obtain temporary relaxation from official duty after almost

continuous attention to it during thirty-one years, and also for the

benefit of his health, which was in some degree impaired, he went

to Europe in June, 1890 ; and, having visited the British Islands, Bel-

gium, France, Germany and Switzerland, returned and resumed

his official work, after an absence of about three months.

His educational training and impressions, received while in view

of near relatives engaged in scientific work, possibly imparted the

taste which led him to seek temporary diversion from cares inci-

dent to his vocational occupation in certain societies, devoted to

the increase and diffusion of knowledge, as well as to the promo-

tion of general interest in intellectual pursuits. He was interested

in several such associations.

Mr. Rogers became a member of the Union League, May 13,

1863, and resigned from it Nov. 13, 1866.

He was a member of the Academy of Natural Sciences of Phila-

delphia from September, 1870, and was elected one of the Board

of Trustees of the Building Fund of the Academy, and Secretary

of the Board in January, 1893.

•The writer of thin iK)tlro lonniol ulncc "rcnflliin" 11, thiit Mr. Honors, hIkhiI tlireo

moatbsbefori! liiM (U'uth, told n fticml tlmt tho rt-HNon vvtiy he abniiduiicd Mcleiico ior

fluAUoe WM bla luabilUy to obtnlii any scU-utlllc appointment.
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He was a member of the Board of Directors of the Mercantile

Library Company of Philadelphia from 1878 till 1887, when he

resigned.

He was chosen a member of the American Philosophical Society

April 16, 1880, and served on its Finance Committee from Janu-

ary, 1885.

He was elected a member of the Historical Society of Pennsyl-

vania, December 19, 1887; and was also a member of the Geo-

graphical and of the Photographical Societies.

The titles of the institutions in which Mr. Rogers was interested

may suggest the various subjects that, at different limes, occupied

his attention. Intellectually liberal, generous in disposition, and

naturally endowed with a well-balanced mind—good sense—his

diversified and reliable knowledge greatly enhanced his qualifica-

tions to be an efficient officer and manager in a financial institution.

His general health had become impaired in the past year. After

a few hours' illness at his home in Germantown, he died on the

evening of March 15, 1893, in the sixtieth year of his age, leaving

a widow, a son, and a daughter, bereaved of a considerate, loving

husband and affectionate father.

The Western Saving Fund Society of Philadelphia, at a special

meeting, March 20, recorded on its minutes an expression of its

sense of loss in the death of its Vice-President, who with entire ap-

probation had served the Society during thirty-three years. His

extensive knowledge of finance enabled him to judiciously select

securities suitable for the investment of funds entrusted to the

care of the Society. He had the confidence and respect of depos-

itors ; and with those who desired to transact other business with

the institution, his relations were always friendly and confidential.

The value of an officer so highly qualified cannot be easily esti-

mated nor definitely expressed. William B. Rogers will long be

kindly and respectfully remembered by his daily associates and

numerous friends.

Philadelphia, in his death, lost a modest, intelligent, unpreten-

tious citizen, whose conduct was exemplary in every respect—

a

man who never forgot to do his duty.

PROC. AMKR. PHILOS. SOC. XXXI. 142. 2 G. PRINTED NOV. 15, 1893.
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The Native Calendar of Central America and Mexico.

A Study in Linguistics and Symbolism.

By Daniel G. Brinton, M.D.

{Read before the American Philosophical Society, Oct. 6, 1893.)

§ 1. Purpose and Method of the Inquiry.

§ 2. Geographic Extension of the Calendar System.

g 3. Mathematical Basis of the Calendar. The 20 and 13-day Periods.

§ 4. The 5-day Periods and "Year-bearers."

§ 5. The 7-day Periods.

§ 6. The Vague Solar Year.

§ 7. Methods of Divination by the Calendar.

§ 8. Calendar Festivals of the Modern Quiches.

§ 9. Where was the Calendar Invented, and by what Nation ?

§ 10. The Linguistic Analysis.

§ 11. Analysis of the Day-Names in the Maya, Tzental, Quiche, and

Cakchiquel Dialects, and in the Zapotec and Nahuatl Languages.

§ 12. Analysis of the Month-Names in the 3Iaya, Tzental, Quich6, and

Cakchiquel Dialects, and in the Cbapanec Language.

1 13. The Symbolism of the Day-Names.

§ 14. General Symbolic Significance of the Calendar.

§ 1. Purpose and Method of this Inquiry.

Of all the intellectual monuments which remain to us of the

native race of the Western Continent, the most remarkable

without doubt is the Calendar system which was in use among
the more civilized tribes of Mexico and Central America. Years

ago, Alexander von Humboldt assigned to it the first rank among
the proofs that they had reached a certain degree of true civil-

ization ; indeed, so deeply did its intricacies impress him, that

he could not believe that it was wholly developed by tribes so

uncultured in some other respects, and sought for its chief prin-

ciples an origin among the old civilizations of Asia,*

A profounder study of the subject, rendered possible by more

abundant documents, especially of a linguistic character, has

shown that the hypothesis of the great naturalist is unnecessary,

*8e« bU VVM del OordUUrtt et Monumeni dei Peuplet IncUginct de I'Amirique, Toino i,

p. 832, etc.
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and indeed .contrary to the evidence. The peculiarities which

mark this Calendar belong to itself alone, and differ completely

from those on which the time-counts and astronomical measure-

ments of the ancient nations of the Old World were based. It is

strangely and absolutely independent and American in its ori-

gin and development.

The especial object which I have in view in this essay is to

collect the month and day-names of all the nations of the

Maya stock within my reach, and subject them to an et3'molog-

ical analysis and comparison with their correspondents in the

Zapotec and Nahuatl tongues, and to endeavor to reach the sym-

bolic significance of the Calendar as a mythical record and method

of divination.

I confine myself to the linguistic analysis, and avoid that

based on the hieroglyphic writing, of which so much use has

been made by Prof. Cyrus Thomas, Dr. Schellhas, Dr. Seler and

others, because I believe it must be brought into requisition with

great caution and under strict limitations. The leading princi-

ple of this writing is, in my opinion, essentially phonetic, and

not representative ; but phonetic according to what I have called

the " ikonomatic " method, which means that the glyph or figure

is a picture, not of the object, but of the name of the object, as

in what is called a " rebus." *

The consequence of this is, that it becomes quite misleading

to seek the real meaning or derivation of a day-name or other

word from the figure which represents it in the hieroglyphic

writing. The latter stands usually for a word of an entirely dif-

ferent meaning, the only connection being a more or less simi-

larity in sound.

This will readily be understood by a few examples of this

method of writing in our own tongue. In it, for instance, the

pronoun " I " would be represented by the picture of an eye ; a

(writing) pen by the picture of a (hog) pen ;
" matron " by a

mat, and a person running ; and so on.

It is evident that any attempt to derive from such figures the

literal names of the day or month would lead the inquirer wholly

astray. Yet in spite of the fact that we have any number of

examples proving that this method was constantly in use by the

*See my Essays of an Americanist, pp. 213-229 (Philadelphia, 1890), for a full explanation

of the ikonomatic method.
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Nahuas and Mayas, the authors above referred to and others

have repeatedly overlooked it, and have often been led into ob-

viously erroneous interpretations.

§ 2. Geographic Extension of the Calendar System.

We know to a certainty that essentially the same Calendar

sj'stem was in use among the Nahuas of the Valley of Mexico

and other tribes of the same linguistic family resident in Tlas-

callan and Meztitlan, in Soconusco, Guatemala and Nicaragua
;

that it prevailed among the Mixtecs and Zapotecs ; and that of

the numerous Mayan tribes, it was familiar to the Ma^-as proper

of Yucatan, the Tzentals and Zotzils of Chiapas, the Quichds

and Cakchiquels of Guatemala, and to their ancestors, the build-

ers of the ruined cities of Copan and Palenque.

There is no direct evidence that it had extended to the Huas-

tecas, of Maj'a lineage, on the Rio Panuco ; but it was in vogue

among the Totonacos, their neighbors to the south, on the Gulf

of Mexico. The Pirindas, Matlazincas and Tarascos of Mich-

oacan had also accepted it, though perhaps not in a complete

form.* The Chapanecs (Chiapanecs) or Mangues, part of whom
lived in Nicaragua and part in Chiapas, had also adopted it.

The tribes above named belong to seven entirely different lin-

guistic stocks, but were not geographically distant. Outside of

the area which they occupied, no traces of this Calendar system,

with its many and salient peculiarities, have been found, either

in the New or the Old World.

The date of this wide dispersion we cannot assign, but we can

positively say that it was many centuries before the conquest of

the country by the Spaniards. We know that in the Mayan ter-

ritory the builders of the ancient cities of Palenque in Tabasco,

and Copan in Honduras, both of which had been deserted and

ruined long before the arrival of Cortes, were familiar with a

well-developed form of this Calendar, and with the graphic

methods for carrying out its computations. We further know
that the migrations of the Nahuas from Central Mexico, to form

the colonies of the Pipiles in Guatemala, and of the Niearaos in

Nicaragua, took place after tliat stock had elaborated their special

• On thU point, coniult tlio AtMln dd Muaeo Mlchoamno, Tomo 1 (1888), p. 85, for a crlt.

ieal expoNltlori of the (lUUHtlon, by the Uov. I'luio y Troncoto. Also, Orozco y Dorrn, llli-

loria AtUlgita de Mexico, Tuinu 11, p. 144 d K(j.



1S93.J -^^1- [Brinton.

form of the Calendar, because these emigrants carried it with

them, and preserved it until the advent of the Europeans. Such

facts incline us to accept the statement of the Quich^ astrono-

mers to the effect that they had been regularly keeping their

national annals by this time measurement for at least eight hun-

dred years before the advent of the Spaniards in 1524. *

The Maj'^an dialects of which I can avail mj'self are the Maya
proper of Yucatan; the Tzental of Chiapas; and the Quiche

and Cakchiquel of Guatemala. The last two differ very slightly

from each other, and may be considered as one language. The
Tzentals and Zotzils were closely allied branches of the stock,

who inhabited a considerable portion of Chiapas and Tabasco

when this region was first explored by the Spaniards. Early

writers often call the Tzentals, " Tzendals " and " Zeldals,"

through a corruption of their proper name, which is Tzental,

there being no d in their alphabet. The Zotzils called themselves

Keren, " young men," which the Spaniards changed into Que-

lenes.

Garcia de Palacio, writing in 1576, includes both under the

compound name, Zeldal-Quelen, as one language.f They have

from time to time been spoken of erroneously as Chiapanecs.

These, whose right name is Chapanecs, are linguistically in no

way related to the Mayan stock.

The Tzental dialect is not distant from the pure Maya. In

his scheme of the divarication of the stock. Dr. StoU places it,

indeed, as the branch nearest allied to the tongue spoken in

Yucatan.| I am inclined, however, from my own studies of

these dialects, to accept as correct the uniform traditions of the

Cakchiquels, Quichds and Tzutuhils of Guatemala, who traced

their ancestry to the same parentage as that of the Tzentals and

Zotzils ; thus bringing the dialects of Chiapas into closer rela-

tionship to those of Guatemala than to those of the Peninsula

of Yucatan. §

* "Demas de ochocicntos afios," Herrera, Historia de las Indias Occidentales, Dec. lil,

Lib. Iv, cap. 18.

t Carta al Bey, p. 20 (Ed. Squler).

X Dr. Otto Stoll, Ethnograpkie der Repuhlik Guatemala, s. 84 (Zurich, 1884). The form
" Tzotzil " adopted by this writer is not so correct as " Zotzil."

g I do not include the Choi among the proper dialects of the Tzental territory. It is of

modern introduction, from the upper valley of the Usumacinta river.
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§ 3. Mathematical Basis of the Calendar.

The general outlines oftbis Calendar sj^stem are so well known

—or rather, I should say, are discussed in so many accessible

books—that I need not more than refer to them here.

The basis is a so-called " month " of 20 days. Each day is

designated by a name of some object, animate or inanimate ; and

besides its name, each day is numbered, but not from 1 to 20,

but only from 1 to 13, when the numbering begins again at the

unit.

The result of this combination evidently is, that a day bear-

ing both the same name and the same number will not recur

until 13 of the " months " have elapsed. This gives a period or

cycle of 260 daj's, and this anomalous period is at the founda-

tion of the native Calendar.

Why was it chosen ? Does it correspond to any series of re-

curring events in nature ? Is it astronomical ? Or was it purely

mythical and terrestrial ?

• The answers to these inquiries are not entirely satisfactory.

It is generally admitted that the number 20 was chosen because

the arithmetical system of these nations was vigesimal, and

grouping the days by twenties was a natural method with them

;

an-d it has usually been stated that the number 13 represents

one-half the number of da3'S during which the moon is visible

between its heliacal conjunctions, and that it owed its selection

to this observation.*

An obvious dittlculty in this theory is, that according to it the

Calendar ought not to take note of the days when the moon is

in conjunction, as otherwise after the very first month it will no

longer correspond with the sequence of natural events from

which it is assumed to ])e derived ; but as these days an? counted,

it would appear, although the lunar relations of the calendar in

later days cannot be denied, that it had some other origin.

The month may have been counted from new moon to new

moon ; but the 26 days in which the moon was actually visible

alone have been included in a ritual or ceremonial lunar count,

13 of these being assigned to the waxing, 13 to the waning

moon.

*8m OroBOO J B«iTa, IMorta Aniigna de Mtxko, Tome II, p. 12. AnoUier tboory wliicti

bctuggeaU is that the 13 may have had reference to tliu 13 lunar montliH which ii|ii)roxi-

matvly make up a lolar year.
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Dr. Forstemann is of opinion that the 13-day period arose

from an effort to divide the vague solar year, counted as 364

days, into equal parts, thus making 13 X 28 = 364. *

Another theory, especially urged by the able Mexican anti-

quary, Paso y Troncoso, is that the period of 260 days and the

number 13 owe their selection to astronomical observations of

the planet Venus. He points out that 5 synodical revolutions

of Venus equal 8 solar years ; and that after 13 periods of 8

years, forming a cycle of 104 years, on the initial day of the

next cycle the relative positions of Venus and the sun would be

the same as at the commencement of the first cycle.f

An entirely different explanation of the selection of the num-

ber 13 is that which traces it to certain widespread terrestrial

and m^^thical connections.

Whether these mythical relations were adopted from the Cal-

endar or whether they gave rise to it, they certainly were pres-

ent in marked prominence among these nations. According to

Aztec mythology the heavens were 13 in number, and 13 divini-

ties ruled over the under world. The Quichds and Cakchiquels

believed that 13 was the number of the first ancestors of the

human race, so they divided their tribes into 13 divisions or

gentes. And other instances could be quoted of the sacredness

of this number.

Whence did it derive this mythical character?

A possible explanation has been suggested to me by Mr.

Frank H. Gushing, based on his observations among the Zuiiis.

In the ceremonies of this nation the complete terrestrial

sphere is symbolized by pointing or blowing the smoke to the

four cardinal points, to the zenith and the nadir, the indi-

vidual himself making the seventh number. When the celestial

is also to be symbolized only the six directions are added to

this seven, because the individual remains the same. So that

the number typifying the whole universe, terrestrial and celes-

tial, becomes 13.

When, on the other hand, in their ceremonies the rite requires

the otliciant to typify the supra- and the infra-terrestrial spheres,

* " Die Zahl 364 scheint den Anlass gegeben zu haben das Jahr in Perioden von je 13

Tagen zu teilen. Denn die Natur scheint die Zaiil 13 nicht geliefert zu haben." Globus,

Bd. 03, No. 2. 1892.

t See his lengthy and careful study in the Analea del Museo Nacional de Mexico, Tomo ii,

pp. 350, seq.
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that is, the upper and the under worlds, the same number, 13,

results, as it is held that in each the sun stands for the individ-

ual, being in tnrn the day-sun and the night-sun, the light and

the dark sun, but ever the same, and therefore counts but once.

The number 13 possesses certain properties and relations

which appear to have recommended it widely for divinatory

purposes and games. The Mexican " cycle " was composed of

52 years arranged in 4 series of 13 each
;
preciselj^ analogous to

a pack of our plajing cards. These cards can be traced back to

primitive games pla3'ed for purposes of divination ; and no

doubt the numbers were selected and combined in both instances

from the same motives.

The Nahuas certainly regarded the ritual year of 260 days as

equivalent to 9 lunations, as they divided it in some of the most

important of their Calendars—the celebrated " Tonalamatl," for

instance—into 9 equal divisions, ruled over by the so-called 9

" Lords of the Night ;" thus 29 X 9 = 261 ; though what they

did with the supernumerary day is not clear.*

An ingenious theory of the mathematical development of this

Calendar has been offered by Mrs. Zelia Nuttall. It assumes

that at the close of each period of 20 X 13 = 260 days, 5 inter-

calary days were inserted before the next 260-day period was

technically commenced. This naturally brought its commence-

ment on the next subsequent Dominical day, and also caused

the whole period, 265 days, to equal, very nearl3',nine lunations.

If it can be shown that this intercalation actually took place,

Mrs. Nuttall's suggestion will have cleared up one of the most

obscure problems in American archjcology.

It seems inherently probable that there was some such very

accurate hieratic plan of keeping the time count, as we are as-

sured by many writers that certain native festivals,, etc., were

observed precisely on days of the year fixed by the European

Calendar.f

*On the Tonalamatl sec Dr. Scler's very thorough article In the Compte-Rcndu of the

CongreM of American lata for 18S8, p. 527, Btq.

t Dr. Stoll ha.1 nhown that the Cakchlqneltt must have tuhlmrlrd 3 iliiys from the '.'00 In

order to keep tliulr reckoning iw we know they <llil. {l-Miiol<>i)if der JnUinnnstiimme rot.

OvaUmala, p. 00. I/elden, IHH').) His compariMon of the nicthodH of rcekonini; time

among the Nahuaa, Mayaa and the nations of Ouatemala Is highly suggestive.
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§ 4. The 5-day Periods and " Year-bearers."

The sequence of the days is found to be the same in all the

Calendars which have been preserved, from whatever stock they

have been derived. In all, also, the " month " of 20 days was
divided into a series of 4 shorter periods of 5 days each. But
here the similarity ends, for these 5-day periods did not imi-

formly begin on the day which we know was the first of the- 20,

nor was there any agreement between the various Calendars as

to when they should begin. As the counts of the years and

cycles were named after and adjusted b}^ these " Dominical

days," or, as the Mayas called them, " Year-bearers," this led to

a certain confusion.

The differences will be seen in the following table, in which the

numbers are those of the 20-day period on which the shorter

periods of 5 days began in the several Calendars.

Maya.
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especially to those years which are assigned to the East, the

place of beginning."* This does not explain why these days

rather than others were chosen as the " Year-bearers," or as the

Dominical days. Nor is it accurate to say that the Calendars,

when arranged, as was the custom, with reference to the cardinal

points, began at the east. Motilinia tells us those of the Na-

huas,at least those which he had seen, began with Tochfli, which

was placed to the south
; f and Ordonez y Aguiar, in the scheme

of the Tzental Calendar, which he copied from a native original,

begins with Lambat, which he also places to the south
; | both

of these being the eighth day of these calendars.

According to Dr. Forstemann, who has prosecuted such valu-

able researches into the Maj'a Codices, the Maya years began with

Imix until towards the close of the fifteenth or the beginning of

the sixteenth century, when the lack of an intercalary day led

to a disorder in the reckoning. They then intercalated 17 days,

and recommenced the regular account with Kan. He is of opin-

ion that the Codex Troano shows the older form of reckoning^

the Codex Dresdensis the newer.§

In some correspondence I have had with Prof. Cyrus Thomas,

who has given long and fruitful attention to the study of the

Maya Codices, he states his entire agreement with Dr. Forste-

mann that the Dresden Codex " follows the usual method of

counting by the four-year series as the Kan, Muluc, Ix and

Cauac years." As to the statement of Bishop Landa, Dr.

Thomas writes me :
" As we find several of the time series in the

Codices commencing with this day (Imix), it is probable that the

Indians in explaining to Landa hit on one of these, thus causing

him to believe this to be a rule in counting years."

M. de Charencey believes that the Aztecs chose tho third day

of the series, the Mayas the fourth da}', etc., with which to begin

the count, because these numbers were specially sacred in these

various nations from mythical associations or historic inci-

dents.
II

• Zrltirhrijl fiir Ethnologic, 1888, p. A2.

+ IKMoria de hu Indiai dc la Nutva K»iiaHn, Triit. I.

J Hittorta del Cielo y dr la Tittra, MS. This wiiKular work is now In a private library in

tbe United SUtcii.

2 8c« hiN artlclu. "Zur Miiya (Uironologle," in t)»e ZcitKhrifl JUr Ethnologie, 1891, pp,

HI, tq<l.

I Chftrencey, Dt$ Somhre$ Symbollqvra chrska ToUrt/wea Occidevtavx, p. 19 (181»3).
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None of the above solutions can be deemed satisfactory. The
fact remains, that among all these peoples the first day of the

20-day series was well known and recognized aS such ; and yet,

except among the Zapotecs, it was not used as a Dominical day

or a year-bearer. The Nahuas were well aware of this curious

discrepancy, and had their own explanation of it, which, of

coui'se, is either purely mythical, or so esoteric that its interpre-

tation escapes us. They said that the 5-day periods and the

years did originally begin with day 1 and number 1 (ce Cipactli),

and that this continued from the time of the invention of the

Calendar down to the close of the fourth age of the world, a

period of 2028 years ; but as the fifth or present age began on

the 8th day of the series and number 1 (ce Tochtli), this was

then chosen in place of the former. * This 8th day was there-

fore placed on the south of the " wheel," and as the count was

from right to left, it necessarily brought the 13th day, Acatl, to

the east, and therefore the true series of Dominical days in the

Aztec Calendar would run thus : 8 : 13 : 18 : 3.

Making this correction in this and the other Calendars, we ob-

tain the following as the true sequence of the \'ear-bearers in

them, the numbers showing the position of the days in the 20-

day series.
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ginning with a Fridaj-.* It is not possible from the jejune ac-

count we have of this feature to say whether it was based on the

European week; or was the result of the subtraction of the 13

days of the native week from the 20 days of the month.

I am inclined to the latter view ; for the Tzentals were not the

only^ nation employing this Calendar who had a Tday period,

although Orozco y Berra, in discussing the subject, asserts that

they were.f We have, however, the testimony of Father

Thomas Goto to the fact that the Cakchiquels of Guatemala had

a period of similar length in their time count, though unfor-

tunately he took so little interest in the subject that he mentions

nothing beyond the bare fact.| And Father Varea, writing of

the same nation, says that the}^ observed a period of 7 days

annually in Lent, during which they believed all animals, etc.,

retired into seclusion. To this period they gave the name K^api

kHh, closed days or daj's apart, the same term which they ap-

plied to the intercalar^'^ days. §

The close relation of the Y period to the 13 period is shown

in the traditional history of the Cakchiquels. From the earliest

times they were divided into 13 divisions, Klioh, and 7 tribes,

Amag\ These were undoubtedly drawn from the numbers of

the Calendar.
||

The attention of the native arithmeticians was naturally at-

tracted to the number 7, as in order to know the number of the

day in the 13-day list on which a given month would commence,

they were obliged to add 7 to the number of the first day of the

preceding month. This was the foundation of a series of

tables preserved in several of the Maya " Books of Chilan

Balam," bearing the title Buk Xoc, or General Computation,

specimens of which have been given by PiO Perez.^

•"En muchim pueblos de las provlnclas do este obispado (lenen pintados en sus rejior-

toriofl o kulendnrios slete neffritos pani hacer <livinaciones y prono.stlcos corrospondi-

•nteii & loH Hieto <lias de la Hcinana, conienzandola |K>r el Vlcnics :l cunlar." Nui^cz dc la

Vega, Conditucioneg Dioccnanaa del Obigpado de Vhuippa, Lib. i, p. 9.

tOrosco y Bcrra, llittmia Aidigua dr Mrxico, Tom. ii, p. 160.

X" AlgunoN inew'fi duraii veinte dliw, >• otros slete ; quo nl los acabarcnios dc cntcnder,

ni elloii te entienden, aiinqiic ticneii oux mncKtros en CHta facultud." Tliomaa Goto, To-

atbuUiHo de la Ijnmua Oikr/iit/url, MH., 1(V)1.

j" tCapt kih : RIete dliw nue Huolen cacr en la quarcRma, en los qualoa dlcen los Indlos

que no recoKeti 1(h1<m 1o«i anlnmleH, luouteH, etc." Varcft, Vocabularlo Cakchiqud, MS.

I
AnnaUt qf the Citkrhiqneln, jtntiim.

t In lilji Runny on the Maya ('nlendnr, printed in tlio Rri/igtro Yuciiteco and In lirasscur's

edition of Ulvifo de LandaV Rdncion,
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Dr. Forstemann brings evidence to show that the Mayas at

one time arranged the days of the solar year in 4 groups of 7

weeks each, each week being the native one of 13 days (4 X 13

X 7 = 364), and that each of these groups of 7 was assigned to

a particular cardinal point.*

§ 6. The Yague Solar Year.

Whatever might have been its origin or earlier uses, this

period of 260 days was no longer at the time of the Conquest

the received civil time measure, but was confined to divinator}',

astrological and sacred purposes. It served to fix the festivals

and fasts of religion, and to foretell the fate of individuals and

nations.

No doubt these nations, like the northern hunting tribes, had

in early times a rude and inaccurate method of noting the solar

year, either by seasons, or lunations, or b^^ the regular recur-

rence of natural phenomena. An effort was made to adjust to

this the computation by vigesimal day periods, 18 of which

gave 360 days. This still required 5 da^'s every j'ear and 1 more

every 4 years to render the count accurate. The 5 days were

noted, and annually allowed for as " useless," or uncounted days
;

but the 1 every 4 years, which we intercalate in our leap year,

was probably not recognized in most tribes, and several careful

authors think not anywhere. The assertions in reference to

this by early authorities are obscure and unsatisfactory.

In spite of the fact that these 20-da3' periods in no wise cor-

responded to the lunar months nor were derived from them, they

seem to have been very generally called by terms connected

with the word for moon, which indicates that at some time they

superseded a more ancient system of reckoning the solar year

by a series of lunations.

This will be seen from the following examples

:

The Cakchiquels, according to Yarea, had two expressions for

"month," the one, iq, evidently allied to t^r, moon ; the other,

atil^ the literal meaning of which is " old woman " (muger

* Qlobus, No. 2, 1892. The Nahuatl legend of the "Seven Caves, Chicomoztoc," whence
issued their ancestors, and the repeated use of the number seven in the Poi>ol Vuh, are

other indications of tlie general saeredness of this number among the tribes under dis-

cussion. I have already quotetl Mr. Cushing in reference to its meaning in the mythical

rites of the Zufiis.
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vieja). The Mayas spoke of the 20-da3' period as v, the moon
or lunar month. The Tzentals employed the corresponding

term z, moon or month, and for j'ear the word avil from the

same root as the Maya haab.

There was no uniformity in the date of beginning the solar

year. The Ma^'as were said to have begun it on July 16, the

Cakchiquels on January 31, and as for the Quiches, three author-

ities before me, Ximenes, Gavarrete and a native Calendar, assign

respectively February- 27, December 24 and February' 7. The

same uncertainty prevailed everywhere.

§ 7. Methods of Divination by the Calendar.

A study of the methods of divination by the Calendar as em-

ployed by these nations would be by no means profitless. To
them, this use of it was far more important than as a time

count, Man's fears and hopes, all the emotions which prompt

his actions, look to the future rather than to the past ; and for

that reason prophets, when accredited, have ever enjoyed greater

popular consideration than historians. We may be reasonably

sure that the key to the few ancient Calendars which have been

preserved to us, and also to the strange inscriptions on the

ruined buildings of Central America, is to be found in astrolog}^

rather than in chronology.

The only early writer who enters into this with any degree of

fullness is Father Sahagun, who devotes the fourth book of his

" History of New Spain " to the judicial astrology of the ancient

Mexicans.* Writing a hundred and fifty j'ears later, Bishop

Xufiez de la Vega, of the Diocese of Chiapas, states exi)licitly

that the general principles then in use for soothsaying from the

Calendar in that district were the same as those practiced in

Mexico from the remotest known period
; f and that they have

» The Information on tbiH subject supplied by Father Duran In his Ilifloria dr las In-

dial de Ifiin'a Espnila, Tom. il, App. Cap. 11, Is, according to his own stntenients, of doubt-

ful! corrcrtncitfi.

t " En cadrt nufccsso e^oginn un Dlos ; y llegft cada uno a toner su nagual, y aun mu-
choK, uno w»l()<lc aotroH, elenientos, aves, iwzes, y bnitos anliiiules, y altfunos tan vllos, y
iK|uer(iM)K, romo honnlKait, ralont's, Icc-luiziui y num-iulaKos. VMe error tin' pns.'*ando y ar-

imiKan(i(M<e tanto en Idn HiibMe<|iiciite8 XaffuaUnlnii, *|ue hasta oi en dla se ha praetlcado |ior

Re|MirtorloM y KRlendnrUw del prinillivo KentUlsnio, (pie en la sultstaneia y inodo do pro-

nuntlcAr |K>r el luimero de 'H\ y de IH, eoncnenlan Iom mas niodernoN eon Ion iiins iintlgnos,

que M! |iraeti<ravan en Mexico; y nolo en los nonibrcN slKtilllcado |K>r Ioh "U eanicterus en

Cada provlnclaMin dlveraoo, f> )M>r xor din'erente Ion IdloniaH, 6 por no ser inios nilsmos

lo»t «iuc |>oblMn>n. ' Nuflez de la Ve^a, Coti»tiluci<mr» JJIoctiitnas, Lib. 11, p. I'M (Koina,

170J)
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not materially differed down to the present day, is proved by a

native Quich^ Calendar of 1854, which I have in my possession.

The decisions of the native astrologers as to which days are

auspicious or the reverse did not seem to depend on any theories

transmitted from nation to nation ; although in the Calendars of

a given nation there was a prevailing consensus of opinion

among them. Thus, Sahagun remarks of the Mexican reperto-

ries, " In general, in all the signs, the tenth and thirteenth days

are good," while " the eighth and ninth days are usually bad." *

It is consistent with this that we find the 9th days of all the

signs chosen by malicious witches and sorcerers as those on

which they would be most active in their evil designs.f The
same number, 9, appears to have had some special meaning for the

Quiche diviners, as in each of their months they had 9 good and

9 bad days, the remaining 2 being indifferent. | The Aztecs had

^ good days, 7 indifferent and 7 bad. §

The painted paper or skin on which the Calendar was repre-

sented by its symbols was taken as a ground on which lots were

cast, and as they fell on one or other of the signs, they beto-

kened a fortunate or unfavorable outcome of an undertaking,
||

But it was especially to foretell the fate of a new-born child

and to select his guardian spirit or nagual, that the Calendar

was chiefly called in by the priesthood.^ One name of a child

was that of the day of its birth, both the number and the day

name being expressed. This gives us those curious personal

appellations often recurring in the early Spanish historians, such

as Seven Winds, Five Serpents, and the like. Wherever they

occur, we may be sure the nation made use of this Calendar.

§ 8. Calendar Festivals op the Modern QuicHfe.

The natives of Guatemala of aboriginal blood continue to

reckon by this ancient Calendar, and regulate by it certain recur-

rent festivals and rites which have little to do with the Christi-

* Sahagun, Historia de Nueva Espafia, Lib. iv, Cap. ii, 10.

t Orozco y Berra, Hidoria Antigua de Mexico, Tom. ii, p. 24.

X See Scherzer, Uie Indianer Santa Caialina Istlavucan, p. 15.

g Diego Duriin, Historia de las Indias, Tom. ii, p. 259, who names them,

II
Duran. ubi supra, p. i.'^g.

TI Father Juan de Coniova, who is our only authority for the Zapotec Calendar, ex-

plains at length its employment in divination, Arte de la Lengua Zapoleca, p. 201, seq, I

do not extend my remarks on this subject, as I shall examine it fully in an article on
" Nagualism," as it prevailed before and after the Conquest among these peoples.
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anity to which they are ostensibly adherents. A writer of that

country has furnished a description of these, and as the publica-

tion in which his article appeared is extremely rare,* and the

facts pertinent, I shall quote some of them.

When a day name coincides with the number 8, the day is

considered sacred and a rite is celebrated either of the first,

second or third order of solemnity, according to its object, for

instance

:

The day 8 Carney is that on which the souls of the departed

are prayed for, and the sorcerers implored to keep evil-minded

souls from injuring the living.

The day 8 Kanel was that on which in ancient times they sac-

rificed to the divinities of the field and of agriculture. At pres-

ent, Saint Anthony occupies the place of the dethroned old gods,

and to him they offer the first fruits and dance to the sound of

the marimba.

On the day 8 Batz, which by their count falls in the last month

of their year,f there is a sort of general summarj' of all the fes-

tivals of the year, when there is much dancing, much copal

burned as incense, much discharge of rockets, the whole closing

with a general intoxication of the participants on aguardiente.

The day 8 Ee is that devoted to the adjuration of a particular

monkey, who is supposed to be seated on one of the hill-tops,

and is therefore called " The God of the Hill " (Dios del Cerro).

The native priests require numerous offerings from the faithful

to placate him, which naturally find their way into their own
stores.

The day 8 Ah-mak, like Carney, is set apart to commemorate

the dead. The native priests go forth in the evening and call

upon them with loud voices, while the mourners tell the spirits

thus summoned whatever family news or other incidents they

think will interest them.

On the day 8 Noh is celebrated a festival dedicated to the

house and the family. They call upon the names of their de-

ceased ancestors and place upon the altar which is invariably

set up a cup of water in which a piece of money is dropped,

which piece will be handed the cura of the parish the next day

* H. Splnii 111 IMrtln de la Bociedad Economica de Otuitemala, Dec, 1870.

t Tho CaUuidar to which thin refcra evideully, like that of the CukchiquclH, ilrops :; ot

th« 200 <Uy« ; otberwlie, 8 Dutz would not alwuyN Toll In tho loHt month.
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to pay for masses for the dead,* A curious feature of the invo-

cations on this day is one to their navel strings, which, at birth,

are buried within or close to the house. This recalls an ancient

Mexican superstition, f

§ 9. Where was the Calendar Invented, and by What
Nation ?

The comparison I institute throughout the different nations

which adopted this Calendar of the names of the 20 days which

make up the month, and those of the 18 months which make up

the solar year, proves beyond doubt that the former are transla-

tions from some one original source, while the latter are almost

entirely different in the different nations, and represent, therefore,

later developments of the astrological Calendar, and various

adaptations of it to the solar years of the several nations.

This fact leads the way to an important historical inquiry :

To which one of the many linguistic stocks employing this Cal-

endar must we assign the original form and meaning of the

names of the days ? Whichever it is, to it we must also assign

the first invention of this strange and intricate sj'stem which has

played so important a part in the development of Mexican and
Central American art, thought and religion.

Most of the older authors who credulously accepted the fables

of the natives, and those of later date who follow in their foot-

steps, join in attributing the Calendar to the " Toltecs," who are

imagined to have been a mighty people, of high culture, whose
" empire " extended far and wide in southern Mexico and Cen-

tral America, In another publication I have given abundant

reasons to disprove this ancient story, and to reduce the Toltecs

to the inhabitants of the small town of Tula, north of the city of

Mexico,

J

* Another name for this day is gua rabaihd, which I suppose to refer to this ceremony,
and to be a compound of gua, fountain, spring ; r, his or its ; balik, to All ; hd, house

;

" the water that supplies the house," or something to that eflfect.

t At birth, the Nahuas buried the navel string (and placenta) with important ceremonies,

as they believed its disposition influenced the after-life of the child. If it was a boy, an
arrow and a shield were interred with it, that he might be brave ; if a girl, a vietate and
corn-roller were substituted, that she might make a diligent house-wife. See the Codex
Mendoza in Kingsborough's Mtxico, Vol. v, p. 91, and Sahagun, Historia, Lib. v, Api>en-

dix.

X See the article entitled " The Toltecs and their Fabulous Empire," in my Essayso/an
Americanist (Philadelphia, 1890).

PBOC. AMER. PHILOS. SCO, XXXI. 142. 2 I. PRINTED NOV. 18, 1893,



Brinton.] -^ * 4 [Oct. 6,

Quite different is the opinion of more recent and able archas-

ologists.

In a work published in 1880 the historian of Mexico, Manuel

Orozco y Berra, stated that, " without any doubt," the Calendar

of the Zapotecs of Oaxaca was the original on which were based

and from which were developed all the other Calendars of Mex-

ico and Central America which had as their fundamental rela-

tions the periods of 13 and 20 daj's. He founded this conclusion,

not on linguistic grounds, but on the more ancient and primitive

character of the Calendar as preserved by the Zapotecs.*

In 1890, consequently ten years later. Dr. E. Seler expressed

a similar belief that the Zapotecs were the probable inventors of

the Calendar, his reasons being chief!}' linguistic and archiuolog-

ical.f

I frankly acknowledge that after carefully weighing all the

evidence brought forward by these writers, and much more

from my own researches, I have been unable to reach any defi-

nite decision on this question ; though from various minor indi-

cations I think the probability is in favor of the opinion that it

was the invention of that ancient branch of the Maj'an stock

who inhabited the present States of Chiapas and Tabasco, and

left still visible proofs of their remarkable culture in the ruins

of Ocozingo and Palenque.

In the relics from these ancient cities we find a development

of art unequaled elsewhere on the American continent ; and to

this region the admirable anal^'sis of Mayan antiquities by Dr.

Schellhas inevitablj^ points, | as the scene of the definite begin-

nings of that stock's remarkable cultural evolution.

I have discovered no conclusive or even weighty evidence

that we should look to the Zapotecs as the discoverers of the

Calendar system ; but I am far from den3'ing the possibility

that it may hereafter be adduced. It must be borne in mind,

however, that we lack the material for studying the Calendar as

• Orozco y IJomi, Hittorla Antigua de Mexico, Tomo 11, cap. 1 (Mexico, 18S0). M. EnRCiie

Bobun. ill liix Qttulogue de la Collection Goupil (Pitris, 1892), quotos uud directs attention

to Orozcfj'M o|iinion.

t In the Zeittrhrift ftir Khnologit (I)erlln, lfi«l), ami in the Cnmptc Rnidu of tiie Seventli

Conicrewtof AmerleanlMl«, p. TX't (Herltn, 1890). I have not observed tlmt he releni to tlio

priority of Oro/coy Ik-rra in dufcniilnK iIiIh opinion.

18oo hti article, " VcrKlcichende Studlon auf dem Kelilo dit Mnyn -AiiciilidimT," in

tb« tntrmaHonakt ArcMv/ilr ElhntjffraphU, Bd. ill, 1800.
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it was employed by the Mixtees, a tribe of antique and devel-

oped culture, who had emplo3^ed it for an indefinite period ;*

and are equally ignorant of its form and names among the Toto-

nacos, who put forth the claim that they themselves had in-

vented it, and had constructed the celebrated pyramids of the

sun and moon on the plain of Teotihuacan as a permanent

memorial of it.f

The period of 20 days is characteristic of this Calendar ; and

wherever in America we find the solar j'ear divided into periods

of this duration, we may be sure that the local Calendar is based

on this ancient divinatory scheme. So far as I know, this does

not occur outside of Mexico and Central America. The Peru-

vians divided their year into lunar months, and the Muyscas

or Chibchas of Colombia, although, like the Cakchiquels of Gua-

temala, they had a year cj'cle of 20 years, measured each year

by 12 months of 30 days each. In the Old World no similar

combination of 20 and 13 in a time-count has come to my
knowledge.

§ 10. The Linguistic Analysis.

All who have made a stud}' of this Calendar have appreciated

the importance of a close etymological analysis of the names of

the days and months. It was, as regards the Nahuatl, attempted

by Boturini in the last century and more successfully by those

versed in that language at the present da}'—but still leaving

much to be desired.

In the Maya, Don J. Pio Perez paid considerable attention to

these etymologies, and so also have Dr. P. Schellhas and Dr. Ed.

Seler in Germanj'.| The}^ have left, however, many gaps to fill,

principally from their defective resources in a lexicographic appa-

* There are said to be one or two Calendars extant, as yet unpublished, of Mlxtec ori-

gin. That this nation had a "month" of 20 days bearing the same names as those of

their neighbors is evident from the statements in Herrera, Hist, de las Indias, Dec. iii,

Lib. iii, cap. xiv, and Garcia, OrUjcn delos Indios, Lib. v, cap. iv. These give the day

names. Wind, Snake, Deer, Monkey, Tiger, Rose, etc.

t Tonjuemada, Monarquia Indiana, Lib. iii, cap. 18. According to the same authority,

the first king of the Totonacos bore the name Ome Acatl, 2 Reed, which, if true, proves

their knowledge of the Calendar at that time.

I Pio Perez's translations may bo found in various publications, especially in Brasseur's

edition of Landa's Relacion de las Cosas dc Yucatan. Dr. Scliellhaa' analysis is in the

Zeitschr{ft fiir Ethnologie, 1886, p. 19, seq., and Dr. Seler's in the same periodical, 1888.
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ratus for th'e Mayan stock. In this respect I am more fortunately

situated, having access to a number of unpublished vocabularies

in the Librar}'^ of the American Philosophical Society and in

my own collection. These include, for the Maya proper, the

MS. dictionaries obtained from the convents of Motul and San

Francisco, Yucatan, and named from them ; for the Tzental the

vocabulary of Father Domingo Lara,* and for the Quiche and

Cakchiquel the MS. vocabularies of Fathers Yarea, Goto, Guz-

man, Ximenes and Yillacanas. For the Zapotec I have depended

on an anonymous vocabulary in MS., the published works of

the licentiate Belmar, the grammar of Father Juan de Cordova

and the Vocahidario Hispano-Zapoteco recently' issued in the

city of Mexico. The Nahuatl is easily accessible through the

dictionaries of Molina and Simeon.

With these at hand, I believe I am able to show beyond ques-

tion :

1. That the day-names in all five of these languages and dia-

lects are substantially identical in signification, and therefore

must have had one and the same origin.

2. That in all the Mayan dialects the names belonged already

at the time of the Conquest to an archaic form of speech, indi-

cating that they were derived from some common ancient stock,

not one from the other, and that, with one or two possible ex-

ceptions, they belong to the stock and are not borrowed words.

On the other hand, none of the Nahuatl da3'-names are archaic,

which appears to indicate that these received the Calendar at a

later date.

3. That the theory of Boturini, subsequently espoused by the

Abbd Brasseur and others, that the day-names refer to historic

characters, is wholly without foundation.

4. That there is no evidence to connect them with astronom-

ical bodies or processes, but that they seem purely divinatory

and mythical.

• Thla Iji the writer called by the Abb6 Brasseur in his nihUothf'quf Jfrxico-Ouaifmali-

tmu. p. 10, " Aru," iiiid the .MSS. he describes are thoHc now in my hands, two in iniin-

ber, copied in l*>in imd 102U. Fnther Lara wax provincial of ChiapaH in 155C. See Beri8taiQ

y Sousa, Uibliotirti Jlln/Hino-Americuna SetimlrtontU, Tom. li, p. 18'J.
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§ 11. Analysis of the Day-Names.

[Brillton.

Lid of the Usual Day-Names in the Maya, Tzental and Quiche-

Gakchiquel Dialects, and in the Zapotec and Na-

huatl Languages {the Dominical days in

small capitals).
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muchos brazos "), probably' so called from another meaning of

mex, the beard, often used metaphorically, as u mex kin^ the

rays (beard) of the sun (Diccionario cle San Francisco, MS.)

The change of the vowel, in mex to viix, is not unusual in Maya.

Pio Perez in his Dictionary gives, for instance, the old form

benel to modei'n binel, pern to ^^m, etc.

On the other hand, we find in various dialects of the Maya
the i retained in the word for " beard ;

" as Huasteca, itzim

;

Chaneabal, itzivial ; Zotzil, tsm, etc.; thus proving the identity

of the two forms.

This identification brings this ^ny name into direct relation

to the Zapotec and Nahuatl names for the first of the Calendar.

In the former chiylla, sometimes given as pi-chilla, is apparently

from bi-chilla-beoo, water-lizard (lagarto de agua) ; and the Na-

huatl, cipactli certainly means some fish or fish-like animal, a

sword-fish, alligator, or the like, though exactl}' which is not

certain, and probably the reference with them was altogether

mythical.

The Second Day.

1. Maya, ik ; 2. Tzental, igh ; 3. Quiche-Cak., ik' ; 4. Zapotec, gui, or

nii, or laa, or laala, or liaa ; 5. Nahuatl, ehecatl.

The three words of the Maj-a dialects all mean air, wind,

breath, and, metaphorically, life, spirit, soul. So also does the

Nahuatl ehecatl, and indeed it may be questioned whether the

Ma3'a word is not a form of the radical e/i'c of the Nahuatl.

The Zapotec offers greater diflftculties. In that tongue we
have uii, air, wind ; chiie, breath ; which we may bring into re-

lation with gui ; and we find guiiebee, wind-and-water cloud

(nube con viento y agua). Dr. Seler prefers to derive gui from

quiif fire, flame, the notion of which is often associated with

wind. Ni is apparently the radical of nici, to grow, increase,

gain life ; while laa or laala is a word with man}' meanings, as,

warmth ; heat ; reason or intelligence. The sense common to

all these expressions seems to be that of life, vitality.

The TJiird Day.

1. Maya, akbal; 3. T/cntal, votan ; 8. QuichoCak., akbal; 4. ZapoUic,

guila; 6. Nahuatl, ealli.

The Maya akbal is a Hijortenod form o^ ukabhal, to grow dark,

to become nigiit. Tlio Cakciiiciiicl akbal signifies dark and, by
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transfer, confused. The Zapotec guela also means night, and,

by transfer, old, harvest time, etc. These three, therefore, apply

to the day a name of the same meaning.

The Nahuatl calli means " house," the Tzental votan, " heart."

It is not difficult to connect these with the idea of darkness

night or old age, on the ground that the house is that which is

within, is dark, shuts out the light, etc. Possibly the derivation

was symbolic. Votan, as a hero-god, was much venerated by

the Tzentals, says Bishop Nunez de la Vega ; he was called

" The Heart of the Nation ;
" and at Tlazoaloyan, in Soconusco,

he constructed, by breathing or blowing, a " dark .house " (una

casa lobrega), in which he concealed the sacred objects of his

cult. In this myth, therefore, which I have explained at some
lengths in a previous work, * we find an unequivocal connection

of the ideas of " darkness " and " house " united in the myth of

Votan, indicating the oneness of the origin of all three in this

relation. This is proved by the coincidence that Tepeyollotl,

which has in Nahuatl the same meaning as Votan in Tzental, is

the god who is patron of this day.f

The Fourth Day.

1. Maya, kan or kanan ; 2. Tzental. ghanan ; 3. Quich^-Cak. , k'at

(k'ate, k'atic, gatu) ; 4. Zapotec, guache, or gueche ; 5. Nahuatl, cuetz-

pallin.

All sorts of meanings have been attributed to the Maya day

name kan ; as, hamae, rope, yellow, snake, and, by Dr. Seler,

to abound in, abundance, to be in excess, etc. All agree that

the Tzental ghanan is the same word under a slightly different

form. In Cakchiquel, according to Guzman, Gompendio de

Nombres, MS., k^an is the name applied to the female of the igu-

ana, or tree-lizard, and this I believe to be the original sense of

the Maya and Tzental terms, corresponding closely to the Na-

huatl cuetzpallin, which meant some species of lizard. The Za-

* Ariurican Hero Mrjihs, p. 217: The word \iotan Is the- general tenn in Tzental for

" heart " in both its physical ami fignrative senses, snch as feeling, sentiment, courage,

affection, life, etc. Dr. Seler finds in the prefix o an indication of the Maya ol, Nahuatl
yol, heart ; but it is needless to explain this prefix from foreign tongues. In Tzental, yol

means that which is held or owned in common, that which belongs to the community
and is common property (comun cosa, yol ; comunidad, yol, olol, olil, Lara, VorabtUario).

t For a full discussion of this point, see Dr. Seler, in the Compte-Rcndu of the Congress
of Americanists, vii Session, pp. 561-r)t>9. He believes the Nahuatl Teixjyollotl was a
deity borrowed from the southern nations (Zapotec or Maya stocks).
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potec guache, translated bj- Seler as frog or toad, is more than

likely to be a variant of gurache, or gorache, iguana (see Vocabu-

lario Caslellano-Zapoteco, s. v. Lagarto).

This leaves the Cakchiquel kat or qat to be explained.

Ximenes says it is cat, a net for carrying maize, but means liz-

ard. Scherzer states that the present translation of the word

among the Quiches is kat, fire. The connection probably was

sj'mbolic, the iguana being the type of fullness or food, which

the net full of maize ears also typified. Precisely' parallel to

this is the name for this da^* in the Xahuatl of Meztitlan, xilotl,

an ear of corn.

The Fifth Day.

1. Maya, chic chan ; 2. Tzental, abagh ; 3. Quichc-Cak., can; 4. Zapo-

tec, ci, or ziie, or guii; 5. Nahuatl, cohuatl.

Pic Perez offers no explanation of the Maya chic chan, while

Dr. Seler says that " undoubtedly "'
it means " a sign marked or

taken." To give this sense it would have to be read chech, a

sign or mark ; ch''aan, something taken or carried away. There

is much less difficulty in construing it as chich, strong or great,

and chan, the generic Tzental term for serpent. The Cak, can

also means serpent, especially the viper, Guzman giving raxa

con, the green viper; k^ana qanti, the yellow viper, and other

compounds. The Nahuatl cohuatl is tlie generic term for ser-

pent in that tongue.*

The Tzental abagh is a different word. It means in that dia-

lect and in Cakchiquel, luck, fate, fortune (dicha 6 ventura, Xi-

menes, Vocabulario, MS.). This is identical with the Zapotec

ci or zii, and giii (xi-giii, hado 6 ventura ; bi-zi, agorar
;

^^a", ga-

nancia ; runni-bizii, agorar 6 creer en el canto de las aves o

culebra. Vocob. Castellano-Zapoteco). As in this last example

the serpent is especially noted as the animal whence portents

were derived, the close connection of the day-names is obvious.

The Sixth Day.

1. Maya, cimi ; 2. Tzental, tox; 8. Qulch<'^-Cak., camey ; 4. Zapotec,

lana ; 0. Nahuatl, miquiztli or tzontfcomatl.

The Maya cimi is from cimil, death, to die ; tlie Quichd-Cak.

camey mean« death, or, a corpse ; the Nahuatl miquizlli=^<\Qn.t\\ ;

* Dr. BcbcllbM polnu out that the Maya nign for this day la derived nx>m the head ol a

make (,ZeO$ehr(fl /Or KthwAiiffif, lom, p. 20).
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and tzontecoviatl= a human head cut off, or, a skull. The Tzen-

tal tox seems to refer j;o the last-mentioned idea ; it means what

is separated, sundered, cut off; hence tox-oghbil, the axe or

hatchet ;* q-tox, to split, to divide, cut off (Lara, Vocabulario,

MS.). In this it agrees precisely with the Zapotec lana, which
the Zapotec Vocabulary renders as a separated part or thing, like

a single syllable, word or letter (silaba 6 parte).

f

In this and the previous day-name it is interesting to find the

Tzental and Zapotec coinciding, while differing entirely from

the other tongues. These analogies have escaped the attention

of other students of the subject; and their importance in throw-

ing light on ancient ethnic relations is manifest.

Though the immediate meanings of the various names of the

day differ widely, they are clearly connected by the same under-

lining train of ideas, and indicate unity of origin.

The Seventh Day.

1, Maya, mnnik ; 2. Tzental, moxic; 3. Quich6Cak., queh; 4. Zapotec,

china; 5. Nahuatl, inazatl.

The Nahuatl, the Zapotec and the Quich4-Cak. words are all

the ordinary terms for " deer " in those languages (Zap. hi-

china)

.

The Maya manik, I am persuaded, is derived, as Pio Perez

suggested, from the irregular verb mal (mani, manac, as given

in the Dice. Motul), to pass by rapidly, to have a quick, restless

motion, and ik, wind, the deer being referred to metaphorically

by this characteristic trait.| Dr.'Seler's suggestion, that it is a

compound of may-nik, cloven hoof, seems more remote.

The Tzental moxic offers greater difficulty. It is not easy to

accept Seler's suggestion that it is from the Maya maxan, swift,

for this is a secondary word in that dialect, compounded of the

negative ma, and means "not slow;" it is not likely that it

would be used as a stem word in another dialect. According to

Guzman, Compendio de Nom. en Lengua Cakchiquel, MS. 1704,

• " Tox, hacba para cortar lefia," different in form from the " hacha para labrar tierra,"

called bat'Zil, to be referred to later.

t Other meanings of Idna are : the middle ; dark ; flesh or meat ; words ; secretly

;

etc.

X The hieroglyphs of this day sign, both in the Maya and Xahuatl, sometimes contain

the elements of the sign of the four winds, as has been pointed out by Dr. Schellhas and
Dr. Seler.

PBOC. AMER. PHILOS. 800. XXXI. 143. 2 J. PRINTED NOV. 18, 1893.
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the Cakchiquels used as the generic word for deer the term

matzat^ evidentl}' from the Nahuatl tnazatl ; and perhaps the

Tzental moxic is merel^^ a further corruption of the same.

The Eighth Day.

1. Maya, lamat; 2, Tzental, lamhat ; 3. Quiche-Cak., cand or kanel ; 4.

Zapotec, lapa or laba ; 5. Nahuatl, tochtli.

The names of this day differ widelj- in meaning. The Nahu-

atl tochtli is the ordinary word for " rabbit," and Dr. Seler

attempts to trace an analog}- by translating the Zap. lapa as

" the divided (nose)," referring to the rabbit, and then that the

Tzental lamhat and Maya lamat are corruptions of this word.

This procedure is unnecessar}-. The Maj^a lamat i^ evidently

a shortened form of the Tzental lamhat, which is composed of

lam, to sink into something soft (•' hundirse en cosa blanda,"

like light loam), and hat, the grain, the seed, and the name refers

to the planting of the crops.

The Quiche-Cak. kanel is the name of the Guardian of the

Sown Seed,* probabl}- from kan, j'ellow, referring to the j^ellow

grains of maize. The Zapotec lapa or laha means, a drop,

and a crown or garland ; here probablj'^ the latter, in reference

to the product of the fields. The rabbit, in Nahuatl, is the sym-

bol of ease and intoxication.

There seems, therefore, a close analog^'^ between these terms.

The Ninth Day.

1. Maya, muluc ; 2. Tzental, mtilu or molo ; 3. Quichd-Cak., toh ; 4. Za-

potec, niza or queza ; 5. Nahuatl, atl or (Pipil) quiahuitl.

The Nahuatl names mean respectively " water " and " rain ;'"

the Zapotec are also the words for " water." Toh was the

Quicht! name of the god of the thunder-storm, from tohil, to

sound loudl}', to resound, and was thus associated with the

rains. The Tzental and Maya mulu and muluc are from the

radical mul, to lieap up, to pile up ; which evidently cannot refer

to the " gathering together of waters," as Dr. Seler suggests,

* " Oenliu der Aitvaat '
' of the natives of Ixtlavncaii in Quatemala (Scberzer). On this

dAjrtb«Micicnt ralc(<hli|UclR wicrinocd to the KO'iiior rertility and iil)iin(1aii(!u. UoUHn
lU la BoeUdail fxinuwiirn dr. aitatrmiiln, Dec. If., 1M70. In tlii< l'i>in>l I'll//, Ihu ({oddess of

feitllUjr to called A>t;i</. Aii"""!- .mum.. ..r '.../ Im I'.miImI Is hoc (limdiii piini liihmr

tlerra. Lam, VoeiUnUarlo).
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but rather to the heaping up of the clouds in the sky on the

approach of the rains.

Compare the Tzental toh-cal, clouds ; Mame muh, Maya viuh-

yal, clouds (Stoll, Elhnog. Guatemalas, p. 59).

The Tenth Day.

1. Maya, oc; 2. Tzental, elab ; 3. Quiche Cak., tzi ; 4. Zapotec, tella

;

5. Nahuatl, itzcuintU.

The Nahuatl and the Quiche-Oak. are the ordinary terms for

" dog." Such also, according to Bartolom^ de Pisa, is the mean-

ing of the Zapotec tella^ though I do not find it in this sense in

the Vocabularies.* Probably it refers to some particular spe-

cies.

The Maya oc has a variety of meanings, as, a foot or foot-

print ; a handful ; an entrance (from the verb, ocol, ocoltah,

ocolte, to go in) ; a theft or thief (from the verb, ocol, oclah, ode,

to steal). I am inclined to believe that the last-mentioned sense

was intended, the dog being characterized as " the stealer," as

this seems to be the signification of the Tzental elab. The two

words given by Lara for " theft " (ladronicio) are elec and ochol,

in which we can scarcely fail to recognize the two names of the

day in these two dialects. The dog steals in and carries off the

meat whenever he gets a chance. The Mayas adopted the term

from the stem ochol, because this was the word for theft in their

dialect, in which the stem elec, common to the Tzental, Zotzil,

Cakchiquel and Quiche, does not appear.f

The Eleventh Day.

1. Maya, chuen; 2. Tzental, batz; 3. Quiche-Cak., batz ; 4. Zapotec, loo ;

5. Nahuatl, ozomatU.

The Nahuatl is the term for " monkey ;
" batz in Quich(?, Cak-

chiquel and Tzental also means monkey, specifically a dark-

haired, bearded variety. In the Tzental, according to Lara's

Vocabulary, another species is called chiu, and this unquestion-

* " En el pueblo de Coatlan tenian un Cazique que se llamaba PeteUa, que signlfica

perro," etc. Herrera, Decadas de Indias, Dec. iii, Lib. ill, cap. xiv. This chief was one of

the Zapotec rulers who secretly continued the ancient rites after the introduction of

Christianity. Dr. Seler attempts to obtain the meaning "dog " by supposing tdla is de-

rived from tce-lao, " mouth downward," referring to some myth of a dog falling from the

sky. This seems strained.

tXhe common term for " wolf" in Tzental and Zotzil is ocquil.



Brinton.] ^^ [Oct. 6,

ably is the origin of the Maya chuen (a word which has no sig-

nification in that dialect) and of the name chouen in the National

Book, the Popol Vuh^ of the Quiches.*

The Zapotec syllable loo is given as the name of the 11th, the

14th and the 20th days, but is probably an abbreviation of dif-

ferent words. Taken alone, it has various meanings, as, face

;

eyes; above; point; beginning, first, etc. Here it maybe in-

tended for bil-loo, monkey, as the form of the name generally

given in Cordova's Calendar is pel-loo.

The Twelfth Day.

1. Maya, eb; 2. Tzental, euob ; 3. Quich4-Cak., e or ee ; 4. Zapotec,

pija ; 5. Nahuatl, mallinalli and itlan.

The Nahuatl and Zapotec names both signify the brush or

broom of twisted twigs or stiff grass used for cleaning and dust-

ing, and this grass itself •

In Ma3'^a, eb is the plural of e, which means points or ends,

like those of pins, or thorns (puntas como de alfiler, aguja, espina

y cosas asi, Dice. Motiil), and plainly was intended to designate

the broom by reference to its numerous points. From the same

idea, rows of teeth received the same name. The Tzental and

the Quichd names, e and euob, the latter a plural, were from the

same radical and had the same signification. All five, therefore,

conveyed similar ideas, and it is noteworthy that the day-name

itlan, used in Meztitlan, is from tlantli, tooth.

f

The Thirteenth Day.

1. Maya, ben; 2. Tzental, ben; 3. Qulch6-Cak., ah; 4. Zapotec, quii, or

t, or laa ; 5. Nahuatl, aeatl.

The Nahuatl means reed or stalk, as do also the Zapotec quii

and laa. The Quichd-Cak. ah denotes a green cornstalk or

sugar cane (la cafia 6 la cana dulce ; 6 mais tierno, Ximenes).

The Tzental and Maya ben has been more difficult to analyze.

Pio Perez and Dr. Seler expressed themselves at a loss to offer

• The brother* Uun But/ ami Iltin Choiictj woro comiuorcd and iraiisforinod Into mon -

kejraby the vlctom. Poind Vuh, p. Hi). The present pertlnenoo of this myth 1h that It

howN that the words baU and chouen were both underatood to refer to Hpecies of monkeys
by the Qiilcb<St.

t Though It majr poaiilbly Ira a dhortcnod form of Uzllan, the name of a phmt used in

making auoh brooms. Oomp. SahaKun, Ifittorui tic Niteva K*iuiHii, Lib. xi, cap. vil.
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a satisfactory rendering of it. I find, however, that in Tzental

the dried cornstalk (caiia de mais seco) is called cagh-ben, and

from this I doubt not this day-name in that dialect and the

Maya was taken and syncopated. The verb ben or been in Tzen-

tal means " to walk, to go ;" but in the above compound the ben

is from the Maya stem benel, to be used up, to be dead (faltar 6

quedar algo por hacerse de lo que se hacia, morirse, Dice. Motul).

We thus obtain substantially the same meaning for all the

names of the day.

The Fourteenth Day.

1. Maya, ix {gix, hix) ; 2. Tzental, hix ; 3. QuichI Cak., balam or hix

;

4. Zapotec, eche ; 5. Nahuatl, ocelotl, or (Pipil) teyollocuani.

The Nahuatl name ocelotl means tiger, as does the Zapotec

eche and the Quiche balam, referring of course to the American

tiger or jaguar.* The Pipil teyollocuani, literally " soul-eater,"

means sorcerer, as does the Maya, Tzental and Cakchiquel word,

hix or ix. The power of transforming themselves into a tiger

was one of the peculiar faculties of the sorcerers ; hence they

were called by the Quiches, balam, which means both tiger and

to transform one's self into one {Balam: tigre, 6 hacerse tigre,

Ximenes).

It is probable that ix is a variant of ik'' or igh, wind, breath,

life, as Lara gives :
" Vuch-igh, 6 Vuch-ix, hechicero que cura

soplando," in which vuch is to blow, as the medicine man through

a tube ; and igh is air, wind, etc. In the medicine rites over

most of the continent, and especially in Central America, blow-

ing upon the part or in a certain direction was the leading cere-

mony.

The Fifteenth Day.

1. Maya, men; 2. Tzental, tziquin; 3. Quich4-Cak., iziquin; Zapotec,

naa or naa; 5. Nahuatl, quauhtli.

The Nahuatl quauhtli, eagle, and the Tzental and Quiche tzi-

quin, bird in general, are sufficiently alike to show a common
origin.

The Zapotec naa is identified by Dr. Seler with naa, mother;

but I believe it is from the widely extended root word, na or na,

* The full form in Zapotec is be-cche-guia.
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to know, to understand, to be able through knowledge. In this

sense it exactly corresponds to the Maya men, which means to

understand, to be able to do (men : entender algo, hacer algo,

Dice. Jfotur). Hence, in this latter tongue, ah-men means the

man of knowledge, the wise one, the master of wisdom.* The
bird, as the symbol of wisdom and knowledge, was familiar to

the mystical lore of these peoples.

The Sixteenth Day.

1. Maya, cib; 2. Tzental, ehabin ; 3. Quiche-Cak., aJimak ; 4. Zapotec,

guUloo, or loo ; 5. Nahuatl, cozcaguauhtli, or (Pipil) iecolotl, or (Mez-

titlan) teotl itonal, or temetlatl.

The Nahuatl names of this day mean : cozcaquauhtli (from

quauhtli, eagle; cozcafl, necklace), the ringed vulture, Sarcoram-

phus papa, or " royal zopilote " of the ornithologists, a hand-

some bird with a ring of red feathers around its neck ; tecolofl,

the owl ; teotl itonal, the daj' god, or the sun god ; temetlatl, the

pestle or corn-crusher. The Zapotec, which Cordova gives also

in the forms pillaloo, peoloo, etc., is likely to be for ba-loo, crow

or raven. The Quich<? ahmak means " the master of evil," which

appears to be a reference to the owl, which was esteemed a bird

of evil omen and bad fortune by these peoples f—a metaphori-

cal rendering therefore of the Pipil tecolotl.

The Maya cib is assigned by Pio Perez the meaning " wax,"

or " copal gum," and is derived by Dr. Seler from cii, something

that smells or tastes good, as spice or incense. I believe it to

be merely another form of tzib, to paint (tzibal, cosa pintada de

muchos colores), and that it refers to the brilliant neck and head

feathers of the ringed vulture.

The Tzental radical chab means honey, wax, a bee, a late meal,

to fast, syrup, to end or cease, to remain, mourning, funeral

rites. It is not easy to select from such an abundance. In the

* Am the Zapotoc bmni ehl na, " man of knowledge." Another moaning of Zap. Ma is

" hanrt."

t For example* lee my Eitayt qf an AmrrtcanUt, pp. 114, 109. The Nahuatl tlam^rcohtl,
" inan-owl," muaiit a necromancer, one who worked Injury. Sec SiiliHKiin, Hist, dc Nn-
lilt KtitafUt, Ml>. Iv, Clip. xl. Dr. Soler tnmslateH aA-m»iA- by " tlordio AimciiiuitVlsst," hut

III thU ho liiw iiiUtiilccii the word mak, ovll, for niah {nrrcbiilar, Villiu'iif\ii.s, VocabuUiHo,

M8.). Hill I observe tlint Dr. Stoll glvoM iw Iho (Jhontul word fur /oiiilote, a/maa (;fi»r

KUinogmphU UuaUmaliu, p. 'A). The iidjcellvo mak, l)iid, Is a ••omiKiuiid of malrt;, not

good.



1893.] 287 [Briuton.

Cakchiquel, chah means arrow, and to shoot one ; also to open

the mouth ; while eh^ib is mud, clay, mire. As red and black

clay« were the primitive pigments, this last may connect the

Tzental day name with the Maya.

The Seventeenth Day.

1. Maya, caban ; 2. Tzental, cliic ; 3. Quiclie-Cak., noh ; 4. Zapotec,

xoo ; 5. Nahuatl, ollin, or (Meztitlan) nahui olli, or (Pipil) tecpila

nahuatl.

The Maya caban has been explained by Dr. Seler diversely as

" what is below," or " brought below," and again as " above,"
" what is above," " heaven," etc. Pio Perez offered no explana-

tion of it. I derive it from the Maya radical cab, might or

strength (la fuerza, rigor, 6 fortaleza de alguna cosa, Dice.

Motul). In this sense it corresponds precisely in meaning with

the Tzental chic {= Maya, chich, cosa fuerte y dura), the Quicho-

Cak. noh, strong, great, and the Zapotec xoo, which has the gen-

eral signification of force, power or might (comp. Cordova,

A7-te Zapoteca, p. 114).

The Nahuatl ollin or olin means motion or movement, the re-

sult of force applied, as in tlalli olini, the earth moves, an earth-

quake. Nahui olin, " the four movements," is an expression

which refers to the apparent movements of the sun.

The Eighteenth Day.

1. Maya, edznab ; 2. Tzental, chinax ; 3. Quicbe-Cak., tihax; 4. Zapotec,

gopaa ; 5. Nahuatl, tecpatl.

The Nahuatl term means flint, especially' the flint stone knife

used in sacrificing to cut the victim. The Zapotec gojjaa, which

Dr. Seler derives from rogopa, cold, is more likely to be a variant

of guipa, a sharp point or edge, whence the word for stone knife,

gueza-gaipa, from guia, stone.

The Tzental chinax is an old or sacred form for the usual zni-

nax, knife (Lara); and the Cakchiquel /iVifla;, the literal meaning

of which is, according to Ximenes, " it bites, scraping " (muerde

rasgando), would seem to be a figurative and highly correct ex-

pression for such an implement.

There remains the Maya edznab. Pio Perez offers no expla-

nation of it, while Dr. Seler suggests that it may be from the
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root edz, hard, solid. It appears rather to be a figurative ex-

pression for the sacrificial knife, from nab, something anointed

or blood (cosa ensangrentada),* and edz, to adjust, to point, to

sharpen (as in the phrase, edzcabfe a tokyah, punta la lanceta

para sangrar, Dice. Motul). Thus, the same signification under-

lies these various names.

The Nineteenth Day.

1. Maya, eauae ; 2. Tzental, cahogh ; 3. Quiche-Cak., caok, or cook; 4.

Zapotec, ape, appe, or aape ; 5. Nahuatl, guiahuitl, or (Pipil) ayotl.

The three Maya dialects present obviously the same word.

The Tzental has been by some writers erroneously spelled ca-

bogh, and Dr. Seler, following this false orthography, obtains for

it the extraordinary meaning, " the darkness descending and

overspreading the Earth !
" Nuiiez de la Vega gives cahogh, and

no other form. It is a pure Mayan word, meaning "lightning

and thunder," the concomitants of the electrical storm. The
Pokomchi and Pokomam have precisely this form, cahok, cohoc

;

Lara gives the Tzental chauc (relampago, trueiio, tronido, Vocab-

ulario,MS.), the Chontal chauoc ; the Huasteca, tzoc, proving

that it is an ancient radical of this family, as this is the remotest

of the Mayan dialects.

The Zapotec ape, api, etc., which Dr. Seler translates " cloud

covered," evidently means the same, as we see in the words laari-

api-niza, ri-api-laha, translated " relampago, relampaguear," in

the Vocabulario Gastellano-Zapoteco (Mexico, 1893).

The Aztec quiahuitl is the ordinary word for rain ; while the

Pipil ayotl means turtle, which is quite in correspondence with
*' lightning " as the day-name, this being, as Dr. Schellhas has so

well shown, the " lightning animal," das Blitzthier.-\

* To confirm this rcnderinR, I add that Sahagun specially states that the tccpaU, or

flint, was reprexentod In the Mexican Calendars "stained with blood for the half of Its

\env^\\," HiBlorladcla Nurva Eitpaf\a,\Ah iv, Appendix. It was the JCtopaWofec, "peder-

nal cnKanKrenlado " of tiie iMcx Tdlcrtnno- linnnisis, I.ani. xxxil.

+ Dr. Schellhas jioints out that In the Maya picto>;r'>l>tiy the turtle Is a sIru of the light-

ninK, or the thunder-Nt<>nn. It is aMio<;iated with tlie hieroglyphs of the inoiitlis Kayab
and I'op. 8oo his article, "Die GiittergcHtalteu dcr Maya irainlscliriltcn " in tlio 'Acit-

tehrifl fiir Ethuolofflf, 189*2, p. 120. It is not easy, at first siglit, to understand why so pro-

verbially slow an aiiinuil Hlu)uld liecoine tlie syinlx)! of tlie liglitning. My explanation

lalbntitiN un i-xanipli! of (lie " iliononmtic" nu'th(si. Tlie Mayan term for lightning

ia cooc, or eaoc ; lliv wonl fur turtle is con ; from the tiinilariti/ ({/ the vounds, the turtle wax
tiwd In tho iilcture wrltinK to mean " lightning."
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The Twentieth Day.

1. Maya, ahau ; 2. Tzental, aghual ; 3. Quiche-Cak., hun alipu ; 4. Za-

potec, lao, or loo ; 5. Naliuatl, xochitl, or (Meztitlan) ome xochitonal.

The Maya word means ruler or chieftain, literally, " the master

of the collar," i. e., the insignia of office ;
* the Tzental aghual

is from the same root and signifies " sovereignty ;
" the

Quiche hun ahpu, the One Master of Power, conveys a similar

idea. The Nahuatl xochitl, flower or rose, is explained in its real

sense by the xochitonal of the dialect of Meztitlan, " the flower

of the day," t.e., the sun. This has been fully shown for the

Nahuatl by Dr. Seler, and there is no doubt but that the " ruler "

referred to by the Maya dialects is specifically the sun, the day

god.

The Zapotec lao, or loo, here has the meaning " eye," that is,

in reference to the sun as " the eye of the da}^," precisely as in

the Maya expression Kin ich, which I have elsewhere ex-

plained.

f

All the names of the 20th day, therefore, convey the same eso-

teric signification.

A careful examination of this list of daj'-names shows that

at least in eight instances (Days 1, 2, 7, II, 13, 17, 18, 19) the

names are merely translations of the same word ; and that sub-

8tantiall3^ in all the remainder, the diflerences which exist arise

from using a figurative instead of a literal rendering of the

name.

There can be no question therefore but that the Calendar

names had one and the same origin ; but in which of the three

linguistic stocks represented the list oflfers no positive evidence.

The Zapotec, which is the language geographically intermediate

between the Maya dialects and the Nahuatl, agrees with the lat-

ter in five instances where it disagrees with the former; and
agrees with the Maya in three instances where it disagi'ees with

the Nahuatl names. Three times the Zapotec agrees with the

* The derivation of ahau from a theoretical root ahu, as proposed by Dr. Seler, is

unnecessary; ah-auh, "the collar-bearer," because this was a symbol of authority

(compare the stone collars from Porto Rico, etc.), remains the most plausible etymology.

t The full expression is Kin-ich-ahau, I>ord of the Eye of the Day, which explains this

day-name, Ahau. See my American Hero Myths, pp. 153, 158

PROC. AMER. PHILOS. SOC. XXXI. 142. 2 K. PRINTED NOV. 18, 1893.
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Tzental, where both disagree with all the other dialects. But
these instances do not justify any conclusion. The possibility

remains that all five of the lists are derivatives from some older

and now lost series of da3'-names, such as we know existed

among the Mixtecas and among the Totonacos, tribes of ancient

culture, who made use of this Calendar at a remote date.

In all five instances there is evidence that at the time of the

Conquest there was considerable uncertainty' among the natives

themselves as to the derivation and literal meaning of many of

these names. Either they belonged to a much older and for-

gotten stratum of the tongue, or to a priestly and esoteric form

of speech, such as has been found among many native tribes on

the continent. But this esoteric speech is nearl}' alwa3S largely

archaic.

§ 12. Analysis op the Month-Names.

While the names of the twenty days of each month are prac-

tically identical in all the five languages under consideration,

the reverse is the case with the names of the eighteen months

which made up the vague solar year. These differ widely in

tribes very closely related, as the Quiches and Cakchiquels ; and

even in the same dialectic area, as among the Nahuas. The
month-names of the last-mentioned have been carefully analyzed

by various writers, notably Dr. Seler, and I have not found the

names of the Zapotec months ; so I shall confine myself to an

examination of them in the Maya, Tzental, Cakchiquel and

Quiche dialects, and in the language of the Chapanecs, in which

he month-names, but not the day-names, have been preserved.

THE MAYA MONTHa

The earliest authority for the names of the Maya montlis is

the Bishop Diego de Landa in his well-known description of

Yucatan, composed about the middle of the sixteenth century.*

Another list, not differing materially, was published by the Yu-

*Landft, Relaelontle la» On$aB (If Yiirnlan. An cdillon with a Frenoh trniislatioti by

the AbM Bnuweur (dc notirboiirK) wiu puliIiN>)e<1 at I'ariH in 18(V1. Ono more correct and
oompleti', In HpAninli only, ni>|iearcc1 under the cdttorNhip of .Inan de nios de hi Kiuhi y
Delgaiiloiit Miwtrid, In IWt. For a <'oni|>(irlm>n of thow, sec n»y "Crlllcal Keniarkson

the KditloiiD of Diefcode Landa'N WrltiiiKM,'' In the ProcrrdliufKof the Anu'riean IMiilo-

ophlcal Booiety, 1887.
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catecan antiquary, Pio Perez, copied from the books of Cliilan

Balam in his possession.*

An examination of these names shows that they are materially

different from those in use among the other tribes of this stock.

They appear, in Yucatan, to have reference generallj' to the

religious festivals and ceremonies recurring at certain seasons
;

while in the other branches of the stock, they usually indicate

the seasons or the appropriate periods for agricultural opera-

tions.

Months of the 3Iaya Calendar.

1. Pop. 10. Yax.

2. Uo. 11. Zac.

3. Zip. 12. Ceh.

4. Zodz. 13. Mac.

5. Tzec. 14. Kan kin.

6. Xul. 15. Moan.

7. Yax kin. 16. Pax.

8. Mol. 17. Kayab.

9. Chen. 18. Cum ku.

Derivation.

1. Pop.—Literally, a mat or rug. But in its metaphorical

sense in most Maya dialects, the communit}'^ or commonwealth.

Thus popol na, the public buildings, people's house
;
popol vuh,

the national book, etc. As the name of the first month of the

year it probably refers to the great national festival which then

took place as described by Landa, p. 276, sq.

2. Uo.—Usually translated " frog ;" there is a large edible

species so called, who croak in a melancholy way (dan gritas

muy tristes. Dice. Motul). It is also the word for the fruit of the

pitahaya, Cereus trigonus; in Tzental, wa^iac. The frog was the

symbol of water and the rains.

3. Zip.—Pio Perez says there is a tree called zip. I can find

* Don Juan Pio Perez gave a copy of his essay to Mr. John L. Stephens, who published

it (imperfectly) in the Appendix to his Travila in Yucatan. Later it appeared in the

Registro Yucateco ; from wliieh it was copied by the Abb6 Brasseur into the volume con-

taining his edition of Diego de I^anda.

The ' Books of Chilan Balam '

' are the sacred books of the modern Mayas. I have de-

scribed them at length in an article in my Essays of an Americanist (Philadelphia, 1890).
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none such in loy authorities. The real significance of the name
is revealed by that of the goddess of hunting, in whose honor

the festivals of the month Zip were held. This was Zuhuy Zip,

the virgin Zip, her name being properly Dzip, to skin, to dress

slain animals (see Landa, p. 290).

4. Zodz.—Also given Tzoz and Zotz. Probably the correct

orthography is Dzoz, which means to be seated, as in waiting

;

Landa stating that in this month there was no festival, but

merely preparations for one which was to follow. Another

meaning of Dzoz is the setting or brooding of birds. Zodz is

the generic term for the bat ; there are no words Zotz or Tzoz.

5. Tzec or Zeec.—In this month the bee keepers held their

annual fast and festival. The word Tzec, to admonish, to cor-

rect by chastisement, apparently refers to some religious penance

which was then practiced. In Tzental, Tzec means scorpion.

6. Xul.—Means end, conclusion. At the end of this month,

on its last day, at the close of the five days' feast of chiich

kaban, " the calling down of the Great Hand," the chief god of

the Mayas, Ku kul can, was believed to descend from heaven

and accept the offerings presented to him by the faithful (Landa,

p. 302).

7. Yax kin.—A compound of yax, blue or green (the Mayas
not distinguishing between these hues) ; and kin, sun, day or

season. This month was largely passed in a religious exercise

called olob dzab kam yax, " giving the hearts to the service of

the blue." All instruments, weapons and utensils, and even the

doors of the houses, were then stained with a blue dye (Landa,

p. 303). These were therefore the " blue days." The form Dze
yax kin, given by Pio Perez is explained by the Dice. Motul as

the height of summer, probably from the blueness of the sk}-^ at

that season.

8. Mol.—From the verb mol, to come togetlier en masse, refer-

ring to the general reunion, fiesta general, which Landa tells us

WM celebrated in this month, when even the little girls were
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present, brought under the care of an old chaperon known as

the ix mol, " conductress of the crowd."

9. Chen or Cheen, properly Cli'een.—Derived by Pio Perez

from the word for well or spring, but properly from a homonymous
root which means, to be quiet, to keep silence, referring, I take

it, to the solemn action of renewing the gods or making new
idols, which took place in this month ; a work, says Landa, they

undertook with great fear

—

con mucho temor.

10. Yax.—In this month occurred the cleaning and renova-

tion of the temples and the installation of the new gods. Hence
yax is here used in the sense green, fresh, new or first, with ref-

erence to this function.

11. Zac.—In this month an important rite was celebrated by
the hunters in expiation of the blood shed in the chase. As in

the native symbolism white signifies peace and propitiation, the

month probably derived its name, zac^ white, from this rite.

12. Geh.—The common word for deer or any large food game.

Landa does not assign any festival to this month, but the name
probably has reference to that of the hunters just referred to.

13. Mac.—In this month the Mayas celebrated the rite of tup

kak, " extinguishing the fire," for the purpose of securing abun-

dant rains for the harvest. A fire was built in the court of the

temple, the hearts of various animals thrown into it, and as soon

as they were consumed the priests poured water upon the flames

and extinguished them (Landa, p. 254). The root mac means to

cover, or, a cover, the rite being a " couvre-feu," or covering up

of the fire.

14. Kan kin.—Translated by Pio Perez "yellow sun," "be-

cause in this month, owing to the forest fires, the sun looks yel-

low through the smoke in the air."

15. Moan, or, Muan.—Rainy or cloudy. Pio Perez adduces

the term moan kin, cloudy day, threatening to rain. The word

is not in the old dictionaries, but it is doubtless from the same
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root as manaal, which the Dice. Motul explains as " aguaceros

que vienen antes de que entran las aguas de golpe, con los cuales

suelen florecer arboles, matas y yerbas." Muyal in Maya means
" cloud."

16. Pax.—The principal feast in this month was called ^acitm

Ghac, the recompense or repaj^ment of Ghac, the gods of rain.

The name was probablj^ derived from this term ; though it may
be from jMxah, to play upon a musical instrument, as Pio Perez

suggests, with reference to the music of the festival.

17. Kayah.—From kay^ to sing, to warble; applied both to

persons and birds. No festival is assigned to this month.

18. Cum leu.—Translated by Pio Perez as a loud and distant

noise like thunder, etc. No such derivation is supported by the

old authorities. Cwm., in Maya, is an earthen jar or pot, Nahuatl,

comitl ; cum ku is the potter's furnace in which such jars are

burned (Dice. Motul) ; but as ku also means " god," cum ku is

the god of the vase or jar, the deity so often represented in

Maya and Nahuatl art, reclining on his back and holding a vase

in the centre of his stomach (Le Plongeon's Chac mol, etc.).

lie was the god of the rains, this month being at the height of

the rainy season.

THE TZENTAL MONTHS.

The original authority for the names of the Tzental months is

Fr. Juan de Ilodaz, in his Arte de la Lengua Tzotzlem 6 Tzina-

canteca, 1688, MS., a cop3' of which was in the possession of the

late Abbd Brasseur de Bourbourg, but which I have not seen. It

would appear that the Zotzils and Tzentals had the same month-

names. We have, further, the testimony of a Mexican writer,

Emetorio Pineda, who says that at the time he wrote, 1845, the

natives continued to divide the solar year into eighteen months,

the names of which he gives.* Their use, he states, was to

arrange for their agricultural operations, and to fix tlie dates for

their overt or Bccrct religious rites.

* Pineda, Deteripelon Qcognftca de ClUapai y SoconuKo, pp. Ill, aq. (Mexico, 1815).
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The order and the names which he gives are as follows :

Months of the Tzental Calendar.

1.
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related to the noun aual, planting, and the verb xaualighon, to

plant. In Zotzil ololak'' is to produce, to bring forth.

7. Uloh—See the preceding name.

8. Oquinajual.—Probably "the planting time," from aual^

planting, and quin^ time,.da3^, season.

9. Veh or ueh.—Pineda's note here is :
" In this month the

plants are attacked by diseases."' The name is plainly from the

verb uehel, applied to the premature falling of leaves and fruits

(caerse la semilla y granos y las hojas de los arboles, Lara, Vo-

cabulario).

10. Elech.—Pineda remarks, " the healthy winds arrive." The
name is a compound of ochel, west, and ihc, wind, these being

dry and salubrious.

11. Nichquin.—This name, observes Pineda, "indicates the

flowering season." It is the Tzental word nichim, flowers,

Irom xnich, to flower, and quin, day, season.

12. Sban viniquil.—The word viniqidl, vinquilel, or vinaquin

means time, period or season. This and the three following

months, called respectively the first, second, third and fourth

seasons, are understood by Pineda to refer to the four periods of

the growth of the maize, the first that of fecundation, the second

of the formation of the grain, the third when it is in milk, the

fourth when the grain hardens. This seems an error, as it does not

require in that latitude eighty days for these changes after the

fecundation of the ear. No doubt it refers to the ripening of

the various plantings, and so the expressions are understood by

Lara :
'* ox vinaquin ixiin, mais que se hace en 60 dias."

13. Xchibal viniquil.—" Second season." See above.

14. Yoxibal viniquil.—^'- Third season." See above.

15. Xvhanbal viniquil.—" Fourth season." See above.

16. Poin " In this month," observes Pineda, " the beehives

Hhould be emptied and the harvests gathered."
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17. Mux.—" This name," says Pineda, " indicates the approach
of cold." This suggests a derivation from the Tzental q'muc ha^

to cover one's self; which is confirmed by the similar meaning of

the Cakchiquel month-name, Fariche, which see.

18. Yaa; quin.—From yax, green or new
;
quin, day or season.

Pineda remarks that it is the season of Easter, thus showing
that the Tzental year began about April 1.

THE CAKCHIQUEL MONTHS.

The names of the Cakchiquel months are furnished by several

old authorities, as by Father Varea in his Vocabulario^ MS., and

Father Goto in his similar work,* There are also extant several

native Cakchiquel Calendars, a careful copy of one of which,

bearing the date 1685, is in my possession.

The names of both the Cakchiquel and Quiche months, with

proposed translations, were published by Seiior Gavarrete in his

school Geography of Guatemala, edition of 1868, but this por-

tion is omitted in all other editions of that work.f

There is considerable confusion in the Spanish authorities

about the sequence of the Cakchiquel and Quiche months ; for

this reason I have not followed any of them, but have adopted

the sequence as given in the Calendars in my possession com-

posed and written by the natives themselves.

Months of the Cakchiquel Calendar.

1. Tacaxepual. 10. Rucab tok'ik'.

2. Nabey tumuzuz. 11. Nabey pach.

3. Rucab tumuzuz. 12. Rucab pach.

4. Cibixic. 13. Tziquin k'ih.

5. Uchum. 14. Cakan.

6. Nabey mam. 15. Ibota.

7. Rucab mam. 16. Katie.

8. Lik'in k'a. • 17. Izcal.

9. Nabey tok'ik'. 18. Pariche.

Both these MSS. are in the Library of the American Philosophical Society, Philadel-

phia.

t Qeografla de la Republlca de Qiialemala, p. 82. Segunda Edicion (Guatemala, 1868).

PROC. AMER. PlIILOS. 800. XXXI. 143. 2 L. PRINTED NOV. 31, 1893.
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Derivations.

1. Tacaxepual ^ or Tecoxepiial, or Tequexepnal.—The best au-

thorities agree that this was the first month of the Cakchiquel

year, and the first corn planting (tiempo prineipio de afio 6 tietn-

po de sembrar las primeras milpas, Yarea, Vocab., MS.). The
word is clearly a corruption of the name of the second month
in the Xahuatl Calendar, Tlaca Xipeualiztli.

2. Nahey tumuzuz.—The first Tumuzuz. Father Varea states

that this month was at the beginning of the winter rains, and
that it derived its name from a species of flj'ing insect which

then made its appearance (viene quando empiezan los primeros

aguaceros del invierno. Aparean y andan volando unos gusan-

illos que llaman tumuzuz. Vocabulai'io, MS.).*

3. JRucab tumuzuz.—The second Tumuzuz.

4. Cibixic.—From cib, smoke, mist or vapor. Yarea observes

that the natives were accustomed to plant in this month, and

that it follows tumuzuz. It derived its name from the smoky
appearance of the atmosphere at this season, or from the custom

of burning brush in clearing the ground. Compare the Maya
month Kan kin.

5. Uchum.—" Season for replanting." Father Coto describes

it as the month for planting gardens (bueno para hacer alma-

zigos y sembrar ortaliza. Vocnbidario Cakchiquel, MS.). The
derivation is obscure. The root uch means a species of fox

;

a louse
;
gum copal ; and chills and fever. In the neighboring

dialect of the Tzotzils, unlmm means to grind in a mill, from

which ghuchumhil, a corn mill (moler, molino).

6. Nahey mam.—" First old man." In most of the dialects

mam means the maternal ancestor. Here the word is used

metaphorically in the sense " prematurely old," because the

corn planted in this and the following months ripened prema-

•I)r. Btoll (KlhnnliKiif <h r Indianrritlilminf. von Omilimnla, b. GO) found tlio BwnrminK
tltnon of tlio l«!rmllo(i, OU<Arrmr$ aulannit. In (Jmilinmilii, to Iw Miircli 'I'l and Mny 24,

daUii which do not coincidu Willi ihu ('alcnthir. Ho omits, iliurcforc, tliu foriuor, and

nfon to an occo«ional tllKht nbuiit tiiu middle of June.
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turely, and did not reach full growth ; and they believed the

same was the case with animals born at this time (tiempo de

revejidos, porque no crecia muy alta la milpa que por este

tiempo se sembraba, y aun las criaturas que nacian. Note to

the Calendar). Doubtless it was for this reason that, as Father

Yarea tells us, both months of mam were regarded as of evil

portent, and the natives were accustomed to say : Itzel hHk ca

vinak kHh mam, " they are bad days, the forty days of mam."
Vocabulario, MS.

7. Bucab mam.—" Second old man."

8. Lik' in k'a.—'' Soft to the hand," from Wk, soft, and /t'a,

hand. The expression refers to the soil which was then soft

owing to the rains (tiempo en que esta la tierra blanda y resba-

losa por las muchas aguas. Note to the Calendar).

9. Nahey tok^ ik\—^" The first cacao harvest," from tok\ the

cacao harvest (cosecha de cacao, Ximenes. Vocabulario^ MS.).

10. Bucab tok'' ik\—" The second cacao harvest."

11. Nabey pack.—" The first hen hatching." (Tiempo de em-

pollar las cluecas. Note to the Calendar.) The name is from

the verb pache, to brood, to set as a bird (Ximenes).

12. Bucab pach.—" The second hen-hatching."

13. Tziquin kih.—" The season of birds," from tziquin, bird,

kHh, day, time, season.

14. Cakan.—Derived from k''ak, red; according to the Cak.

Calendar from the reddish clouds (celages rojas) often seen at

this season ; according to others, and more probably, from a

species of rod flowers which blossom at this time.

15. Ibota, or Obota, or Botam.—A note to the Calendar says :

" The season of various colors, or, of mats rolled up." In the

latter sense the name would be from the verb bot, to roll up,

botal, that which is rolled up (lo arollado como petate. Guzman,
Vocabulario, MS.). Gavarrete gives " roUo de estera," a roll of

mats. The signification is not clear.
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16. K^atic, or Qatic.—This is explained in a note to the Cal-

endar as " pasante 6 siembra comun." The derivation suggested

wonld be from k^atoh, a banquet, a festival, and to invite to such.

17. Izcal, or Itzcal.—Translated in the Calendar as " the sea-

son of sprouts or of throwing out shoots " (retoilar 6 echar

primipollos). The word is undoubtedly the Nahuatl Itzcalli,

the name of the eighteenth month in the Mexican year. Its sig-

nification is " renewal," or " resurrection," or *' growth ;" this is

indicated in the application of the word in the Cakchiquel Cal-

endar.

18. Pariche, or PayrichL—" The season for covering, in order

to protect one's self from the cold," saj-s a note to the Calendar.

The derivation is from parah, the covering of palm leaves used

to protect a person from the rain ; and che, tree or wood. The
same idea is conveyed in the Tzental month-name Muc. Gavar-

rete's explanation, " firewood," from c/ie, wood, and parquii,

bushes or small trees, is not tenable.

THE QUICHfi MONTHS.

Although there was little difference between the Quichd and

Cakchiquel dialects, their month-names varied in several in-

stances. Our sources of information concerning the Quichd

names are authentic, several of their Calendars dating from the

seventeenth century- having been preserved. From these Gavar-

rete published a list in the work already referred to, and I have

in my possession a copy of a native Calendar in the Quichd dia-

lect written about 1722.

Months of the Quiche Calendar.

1. Tequexepual. 10. Ucab pach.

2. Tziba pop. 11. Tzizi lakam.

3. Zac. 12. Tziquin k'ih.

4. Ch'ab. 13. Cakam, or Cakan.

5. Nabey mam. 14. liotam.

6. Ucab mam. 15. Nabey zih.

7. Nabey lik'in k'a. IG. Ucab zih.

8. Ucab lik'in k'a. 17. llox zih.

9. Nabey pach. 18. Chee.
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Derivations.

1. Tequexepual.—See Cakchiquel months, No. 1.

2. Tziba Pop.—" Painted mat." Compare the Maya name for

their first month.

3. Zac.—" White." The same as the eleventh Maya month,

but with the Quiches it probably referred to certain white flow-

ers blooming at this season.

4. Gh'ab.—Gavarrete translates this as " bow," which is, in

fact, the meaning of chab ;* but I have no doubt that the right

word is ch^ab, from ch^aban, mud, mire, from the muddy condi-

tion of the soil at this season.

5. Nabey mam.—See the sixth Cakchiquel month, of this

name.

Gavarrete inserts as the fifth month, between CK'ab and Nabey
mam, a month named Hun bix kHh, " the season of the first

singing " of certain birds, or, " of the first fires," bix having

both these significations. He omits the name of Botam for the

fourteenth month, and thus preserves the proper number.

6. Ucab mam..—The second mam. See above.

7. Nabey likHn k^a.—The first likHn k^a. See the Cakchiquel

month of this name.

8. Ucab likHn k^a.—The second likHn k^a.

9. Nabey pack.—The first pack. See the Cakchiquel month
of this name.

10. Ucab pack.—The second par?^.

11. Tzizi lakam.— Tzizi, from tzizil, the small sprouts or

shoots which begin to appear ; lakam means flags, or banners,

and seems to refer to the shape or appearance of these.

*In the Quich6, Cakchiquel, Pokomam and Pokomchi dialects, chdb means both
"bow" and "arrow." Strictly it means the bow only, the arrow being aZ, or yai cAab,
' son of the bow ."
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12. Tziquin kHh.—" Season of birds." See the Cakcliiquel

month of this name.

13. Golam.—See the Cakehiquel month of this name.

14. Botam.—See the Cakehiquel month Ihota.

15. Nahey zih.—The first zih. The word is explained as a

tree which bears abundant white flowers and blossoms at this

season. Gavarrete gives erroneously^ Tzih., " word."

16. Ucab zih.—The second zih.

17. Box zih.—The third zih.

18. Chee.—Trees or wood. See the Cakehiquel month Pa-

riche.

THE CHAPANEC CALENDAR.

The Chapanecs of Chiapas, belonging to a linguistic stock

wholly different from the Mayas, Nahuas or Zapotecs, also made
use of this Calendar. This we know from the fact that they

counted 18 months to their year, each of twenty days, and al-

lowed five intercalary da3'8, called nbii, precisely as did the

Nahuas and Mayas.

It is peculiarly unfortunate that we have not the names of

their days, and those of their months are preserved in a sadly

imperfect manner. Mr. Alphonse Pinart has published two
lists, both incomplete, at the close of his edition of the Arte de

la Len<inn Chiapaneca, of Fray Juan de Albornoz ; but they do

not seem to have constituted a part of that work ; at least they

are not in the MS. copy of it in my possession.

It would not be diflfioult for a person acquainted with the

climate and routine of culture pursued by the Chapanecs to

construct from these two lists one which would be accurate and

complete, but as I do not possess that knowledge, I give them
at they are, so as to complete this portion of m}'^ study. I add,

in some inntances, possible derivations, from the MS. Chapanec
Vocabulary of Dr. IJerendt, but in most cases the etymology of

the names is quite obscure.
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Months of the Chapanec Calendar of Chiapa.

1. May 15. Tumugui, or Tamugui.—^" Chile is sown." Be-

gins May 15.

2. June 4. Intati, or Hatati.—" The winds begin."

3. June 24. Namhi.—" Maguey is sown."

4. July 14. Cutame.—" The weather changes."

5. August 3. laume, or Haume.—" Dampness."

6. August 23.

7. September 12. 3Iaji(a, or 3Iahua.—" Cold."

8. October 2.

9. October 22.

10. November 11. Mua.—" Camotes (batatas) are planted."

In Chapanec these are called nua.

11. December 1. Tupiu.—" The dampness increases." Prob-

ably from tipi^ mist or fog.

12. December 21. Tuhit^ or Tujiv.

13. January 10. 3Iuhu^ or Mu-u.—"Mosquito time."

14. January 30. 2\(ri.—" Ripeness."

15. February 19. 3Ianga.—"Time for little fishes" (fish,

nnngasi).

16. March 11. Puri.—"The jocote ripens" (jocote, luri,

Spondias edulis).

17. March 31. Cuturi.—" The jicalpestle (gourd) ripens."

18. April 20. Cupane. — "The coyol (Bactris vinifera)

ripens."

Months of the Chapanec Calendar of Su-Chiapa.

1. June 4. Yucu.

2. June 24. Numhi.—" Maguey is sown."

3. July 14. 3Iiihu.—" Mosquito time."

4. August 3. Hatati.—" The winds begin."

5. August 23. Mundju.—" Chile is sown."

6. September 12. Catani.—" The rains cease. Maize begins."

7. October 2. 3Ianga.—" Fishing begins."

8. October 22, Haome.—" Rivers fall, and fish leave."

9. November 11. 3Iahua.—" Cold begins."

10. December 1. Toho.—" No planting done."'

11. December 21. 3[ua.—" Camotes are planted."
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12. January 10. Topia.—" The dampness increases."

13. January 30. Tumuhu.—" Nothing is done."

14. February 19.

15. March 11. Cupame.—" The co^-^ol ripens."

16. March 31. Pari.—" The jocote ripens."

17. April 20. Puhuari.

18. May 10. Turi.—"Time of ripening."

§ 13. The Symbolism of the Day Names.

"Whatever other uses of an astronomical and time-measuring

character the Calendar had, the best known and most general

service which it rendered was for divinatory purposes. Indeed,

early writers, such as Sahagun and Cordova, assert that the rit-

ual Calendar of 260 days was confined to this object.

Unfortunately, they have not left us precise details. For in

spite of a large amount of desultory information in their works

and those of other early writers, the basic theorj^ of the art of

divination, according to this Calendar, is nowhere stated. I

propose to offer a suggestion as to what this was, as appears to

be indicated by the Calendar itself, and to be supported by a

number of collateral facts mentioned by early authorities.

The period of 20 days, each bearing its own name, was cer-

tainly derived from the vigesimal system of counting. This was

in use in precisely the same manner in all those of the linguistic

stocks under discussion. In all, the unit of the higher integers

was 20.* This multiplied again by 20 gave 400, and this again

by 20 gave 8000, which in each was the highest number for which

they had a single expression.

This number 20 was based on finger-and-toe counting, and so

clearly was this reflected in the languages that in Nahuatl it

bore the name cempoitalli, " one (whole) count ;" in Tzental fivn

vtmc, " one man;" and in Quich^" and Cakchiquel, vinnk, "a
man " (homo). The Maya lal, and the Zapotec cal-le, appear to

have the signification " completed," " filled up," referring to the

completed count of fingers and toes.

In this manner the number 20 came to represent symbolically

• The Tlgealmal (qnlnary-vlROHlmal) fiyiitcm obtained In most of the stocks of Mexico^

Central America and Nortliern Soiitli Atncricu. North of Mexico it l.s rnrely found, as

among the Tllnktt and I'nwnucs. Klsewliere the deciulal plan is in vogiic (mco MUllor,

UrundriM der afirachwiaaen»h(\ft, ])(i. ii, Ah. I, . IWi).
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the whole of man, his complete nature and destiny, and, mystic-

ally, to shadow forth and embody all the unseen potencies which

make or mar his fortunes and his life.

I have already spoken of the various theories to account for

the 13-day period. Whatever one we accept, I am persuaded

that this period was posterior and secondary to the 20-day period.

At any rate, it was distinctly so regarded in the divinatory sys-

tems. Cordova, speaking of the Zapotec Calendar, which was

certainly the most primitive in form, tells us that each of the 20

signs had not only 13 numbers each, but 13 names, or rather 13

varieties of the same name.*

In the region of the Tzentals, Bishop Nuiiez de la Yega de-

scribes as a common figure in their books of divination the

demon Coslahuntox, who was painted in a sitting position and

with horns on his head, his name meaning " the demon with 13

powers." f
In this garbled account we must correct Coslahuntox to ox-

laghun tox, " the thirteen divisions " or " parts ;" | and the

" horns " to the plumed headdress of quetzal or other feathers.

Just such seated and crowned figures are found on sculptures

from the ancient cities of Ocozingo and Palenque, in the terri-

tory of the Tzentals ; one from the latter seated on a double-

headed tiger, and another from the former where the tiger is

conventionalized into an elaborately carved block of stone. §

These, and others like them, represent the divinity of the day,

seated with empty hands to show that he is a ruler and is not

required to labor, precisely as the early missionaries tell us was

the native idea of sovereignty among those peoples.
||

* " Cada uno de aquellos animales que eran veynte tenia trece nombres, y aunque todos

estos treee nombres eran en si como una cosa, diferenciavanlos con les aiSadir 6 quitar

letras." Cordova, Artede Lengua Zapoteca, p. 203.

+ "A1 que Hainan Coslahuntox (que es el demonio, segun los indios dicen con trece

potestades) le tienen pintado en silla y con astas en la cabeza como de carnero." Nufiez

de la Veffiv. Constilueiones Diocesanas, p. 9.

J The Tzental verb q'tox means to divide, to separate, to split. See above, note to page 281.

gThe figure from Ocozingo is given by E. G. Squier in his Observations on the ChalchihuiU

of Mexico and Central America, p. 11 (New York, 1869). The bas relief from Palenque is

familiar from the works of Stephens, Charnay and others. In the Museum ofthe Troca-

dero, Paris, are several small seated figures of a similar character, some bearing a day

sign upon. They were collected by M. Pinart in Tzental territory, and have by some
been remarked upon as similar to the seated statues of Buddha. I take them to be of

the same class with the images just mentioned.

II
See the remarks of Father Goto in his Diccionario de la Lengua Cakchiquel, which I

quote in my Essayi, of an Americanist, pp. 115, 116, note (Philadelphia, 1890).

PROC. AMER. PHILOS. 800. XXXI. 142. 2 M. PRINTED NOV. 21, 1893.
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That the same allocation obtained among the Xahuas is testi-

fied to by Sahagun, whose words are, speaking of the divinatory

Calendar :
" It was composed of 20 signs To each sign

were allotted 13 days." He adds :
" This method of divination

has nothing to do with natural astrology, or the movements or

aspects of the planets, but takes as its point of departure certain

signs and numbers which are not derived from natural phenom-

ena, but must have been invented by the Devil himself." " They

asserted this system was a divine revelation from Quetzalcoatl

;

it consisted of 20 signs, each multiplied 13 times."*

This writer dilates more than any other on the details of the

Nahuatl divinatory system, but leaves his readers in the dark

why the individual signs were chosen, or what their relation to

each other and the general system was supposed to be.

I do not pretend to be able fully to supply this regretable

lacuna in our knowledge of the philosophy of these ancient na-

tions. But 1 believe that their system was in a certain sense

philosophic ; that it grew out of ripe meditation on the agencies

which direct and govern life ; and that it was merely veiled

—

not smothered—in the symbolism which has been transmitted to

us, and which they found it convenient to throw around it, in

presenting it to the unlearned.

The 20 potencies or agencies, fixed at that number for the rea-

son above given, follow each other in the sequence in which they

were believed to exert their influence on the life or existence not

of man only, but of things and of the universe itself. This

opinion exerted a strong constructive and directive influence on

the national myths, rites, and symbolism, extending to architec-

ture and ornament, to details of government, and to the everyday

incidents and customs of national and domestic life. In all of these

we perceive a constant recurrence of the signs and their corre-

spondent numbers, drawn from the composite relations of 20 : 13.

Turning to the symbolic meaning which may be discovered in

the signs and names of the twenty days, I shall examine each

briefly :

Day 1.— The Stoordjish, Ci'OcotJile, Spiderjish or other ^'Ma-

rine Monster.''^

According to the Codex Fucnleal, at the beginning of things

the gods made thirteen heavens, and beneath them the primeval

* flabacan, BMorta de la Sneva Eipana, LIbro iv, pn$Blm,
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water in which they placed a fish called cijxictli (que es como

caiman). This marine monster brought the dirt and clay from

which they made the Earth, which therefore is represented in

t'leir paintings resting upon the back of a fish.

This sign, therefore, signifies the material beginning of exist-

ence or life in the Earth or in the individual, the substance into

which it is shaped.

The cipactU was an entirely m^'thical creature, and was not

intended to represent any known species.* Therefore any curi-

ously shaped fish was selected. The word has been variously

interpreted, but none of the renderings seems appropriate.f I

would suggest that it is a compound of ce, one the whole, and

patia, to liquefy, to become water, which is in full concordance

with the native myth of creation above referred to.

Day 2.— Wind or Air, Breath, Spirit, Soitl.

In American symbolism air or wind constantly signifies the

immaterial life, that which exists apart from physical substance.

The first two of the twenty symbols therefore point to the

double origin of being conceived as matter and spirit, body and

soul, extension and thought.

Day 3.—Niyht, Darkness, the House.

The symbolic idea underlying these signs is that of repose.

Night is the time for sleep, the house is the place of rest, dark-

ness suspends labor and relaxes effort. Old age and the harvest

close, the one the activities of the career, the other the toil of

the agriculturist.

Day 4-— ^7te Lizard, the Iguana.

The flesh of the iguana was a favorite article of food, and the

animal was taken as the symbol of nutrition and abundance.

Among the Pipils the god of maize and the food supply presided

over this sign and its signification was plenty- and fullness.^

• This is also the opinion of Orozco y Berra, Hist. Antigua de Mexico, Tom. i, p. 54.

t Several may be found in Boturini, Idea de una Nueva Historia Qoieral, p. 46,

X Nuiiez de la Vega, Constituciones Diocesanas, p. 10, and Codex Telleriano-Rcmensis,

Lam. xiii (in Kingsborough's ifmco).
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Day 5.— The Serpent.

Dr. Seler thinks that the signification of this symbol is pov-

erty or want. According to Pedro de los Rios, however, the

serpent, in Mexican symbolism, represented especially the phal-

lus and therefore the reproductive force, the sexual life.* Of
course, here as in other S3'mbolisms, this animal conveyed many
other meanings ; but there is reason to suppose this was the oiie

especially intended in this relation.

Day 6.—Death, the Severed Head, the Skull.

The chief signification of this sign illustrates the notion of

" counter-sense " which so often occurs in language, m3^thology

and folk-lore. Modern dream-lore says that dreams before mid-

night " go by opposites," that is, they must be taken opposite to

their obvious purport. This theory of contrasts is based on

some idea of compensation, or else on that of esotericism, which
" least does mean, what it most does show."

In accordance with this plan, the meaning of this sign in Na-

huatl symbolism was chiefly, not death, but birth. The goddess

of parturition, Tonacacihuatl, was patroness of the day ; and

the snail shell, typical of the womb (for out of it, as the snail

from its shell, emerges the neonatus), was her emblem ; to which

may be added the sad and close connection which often exists in

child-bearing between birth and death (of the mother).

The intimate relation of this to the preceding sign, and the

natural sequence thus established, will be evident.f

Day 7.—'The Deer.

The signification of this symbol is obscure. According to

some of the interpreters, it meant drought ; but its patron

among the Aztecs was Tlaloc, the god of the rains. The Nahuas

of Nicaragua, on the other hand, explained this sign as repre-

sentative of success in hunting.^

• De RIm, In bin notes to the Codex Vatlcami.s, in KlnfrsborouRh's Mfxico. Tlie phallus

WM a prominent olijcct of wtirNhlp In nneluiit Mexico. See Tiiymyre, Kxplor. dca Hcitions

Mextcatru, p. '2Sii, and oilier nuxlern iiutliorltleH,

* jTlic contrftii45d mcatihiK of tliln»lKn Ih fully roconnlzed by Dr. Selor {A:/ek. nnd Maya
HandictirlJUn), tbotiKb bo falU to Mce Ito rulutlou to the sign preceding it.

t Orledo, lIlMoria de IwUai, Tomo Iv, p. 65.
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Daij 8.— 'The Rabbit, the Seed, the Flower Garland.

As the former sign seems to indicate fortune in the chase, so

does this one in cultivating the fields. The figure in the full

moon was called by the Nahuas " the rabbit ;" * the animal also

sj^mbolized ease, idleness, and especially drunkenness. The god of

drunkards bore this name.f This, however, must have been a

later application, as the intoxicating pulque was known in but

a limited area and probably its invention was much later than

the adoption of the sign.

This and the previous sign seem to refer to the two chief

sources of the food supply, hunting and agriculture.

Day 9.— Water, Thunder-storms.

The rains may be regarded as the agents of productiveness

and the creators of fertility ; or, on the other hand, as those

which bring gloomy, sunless days, dampness, chilliness, rheu-

matic pains, coughs and disease. The thunder terrifies, the

lightning destroys, the floods overwhelm.

It is from the latter aspect that water is contemplated in this

sign. It represented sickness and desolation. Hence, among
the Nahuas, it was deemed ominous of evil and its patron was
the yellow-visaged god of fire, Ixcocauhqui, indicative of its

desolating portent.

Day lO.— TJie Dog, the Stealer.

The dog among the Nahuas was held in small esteem, and was
badly treated. *' A dog's life," with them, as with us, meant a

miserable one. Their verb itzcuinizcaltia, " to be brought up like

a dog," conveyed the same ideas of bad treatment and hardship

that the phrase does among ourselves. A very common locution

in Nahuatl to signify afl3iction is in tetl, in quahuitl, " with stick

and stone," as one treats a dog.

The dog was closely associated with the notion of death ; the

Nahuatl patron of the day was the god of hades, Mictlantecutli,

and he was painted with a man in the last stages of misery fol-

*A8 do now the common people of India and some Mongolian tribes. See Grimm,
Teutonic Mythology, p. 716 (Eng. Trans.).

t See my Sacred Songs of the Aneiait Mexicans, p. 61 (Philadelphia, 1890), for an illustra-

tion of the " Totochtin," or rabbit gods of drunkenness and a hymn to ihem taken from
the unpublished MSS. of Father Sabagun.
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lowing him. The animal holds the same relation in the Maya
hieroglyphs.*

The sign of the dog, therefore, denoted hardship and snflfering.

Nevertheless, by the concurrent testimony of Sahagun and

Dui-an, both this and the following day sign were deemed pecu-

liarly prosperous and fortunate. Children born on them would

arrive at positions of dignity and importance and shed lustre on

their families. The notion would seem to be that such would

overcome all diflSculties.

Da II 11.— Tlie Monkey.

The monkey, like the dog, was a domesticated animal among
some of the Nahuatl and adjacent tribes. Father Sahagun nar-

rates the artifices adopted to catch them while young for the

purpose of taming them.f There seems a purpose in placing

these two domestic animals side by side in the Calendar. The}''

were both highly auspicious signs, and indicated successful con-

test with obstacles.

Day 12.— The Broom, Teeth or Points.

The twisted brush of mallinalli grass or of the sharp itztlaitl

was probably the symbol intended by this sign, whether referred

to as " the thing twisted," or " the thing with manj^ points."

Its meaning is obvious. As that which is swept away is dirt

and dross, lost to sight and discarded, it has been recognized by

most of the old writers that the significance is the evanescence,

the transitory character, of earthly possessions. \

Day 13.— ITie Reed or Cornstalk.

In Tzental and Maya it is distinctly the dry and dead corn-

stalk, cagh-fjen, which corresponds to the Nahuatl patron of the

day, the god of cold and dryness, Itztlacoliuhqui. § The sug-

*8ee Dr. Sobellbsi' obHervatioiis and rererences in Zelttchrifl/dr EUmologie, 1892, pp.

119, V20.

^IMoria (It Hurvn Eipnila, Lib. xi, cap. 1, sec. 5.

t
" Symbol dtjr VcrKilnKllcbkcit, Unhaltbarkelt, dco Dahinsterbcns." Seler, " Das Tona-

Umall," In Oimptr-Rendu of tlic Cont;rusaof Americanists, Eighth Session, p. 591 (Berlin,

IMO).

jtlJtenilly, " pinched or bent with cold," applied also to a peculiar headdress dcslgnnt-

IngtbW. Sahagun, lll(U. dc Siin<a KnpalUi, Lib. ti, rap. x.xx. I prefer the derivation of this

word fhNn ittUe, cold, hm Kiven by .Siniv'on, to the more remote one from itxtll, obsidian,

oflbrad bjr Selor.
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gestion distinctl}- is of advancing years with the loss of the

vital warmth of youth.

Day IJ^.— Tlie Tiger {Jaguar')^ or Sorcerer.

According to the Annals of Gaauhtitlan the tiger symbolized

the nocturnal heavens dotted with stars as the jaguar skin with

spots.* That this was the significance of this day sign receives

added probability from a figure in the Codex Borgia, where the

goddess of the sign is accompanied by a picture of the moon
and the night sky sown with star-points.

f

The moon and the stars were the especial field of studj' of

the seers, the sorcerers and the wise men ; hence the underlying

meaning of the sign was occult or mystical knowledge.

The especial constellation known to the Nahuas as ocelotl was

the Great Bear ; it mythically represented the god Tezcatlipoca

deposed from his position as the sun god, and falling into the

sea. I

Day 15.— The Eagle, the Bird, Knowledge.

In the Nahuatl symbolism the eagle, quauhtli, is generally un-

derstood to mean " war." But this sign in the other languages

would seem to stand for knowledge or skill.

Day 16.— The Vulture, or Owl.

According to the Nahuatl interpreters, this is the sign of old

age, of long life, derived perhaps from the bald head of the vul-

ture. The owl in all these nations was regarded as a bird of

evil omen. We may understand the reference in both to be to

the infirmities and losses of old age.

Day 17.—Strength, Motion.

The idea apparently conveyed by this sign is the disastrous

results of strength exerted. It is in the myths connected with

earthquakes, eclipses and the end of the world, and its represen-

tations portray death, human sacrifice, and destruction. The

* See Anales delMuseo Naeional de Mexico, Tom. ii, p. 254.

t Given by Dr. Seler, Aztek. und Maya Handschrijten, p. 25, who, however, derives a dif-

ferent meaning from it.

X See Orozco y Berra, Hisloria AtUigua, Tom. i, cap. ii.
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motion is the shaking, tottering movement of the paralyzed or

the aged, or that of the earth in its convulsions.*

Day 18.— The Flint Knife.

What is intended is the sacrificial knife or the spear point,

stained with blood as an instrument of death. The suggestion is

death in war, or as a victim.

Day 19. — The Lightning.

In this sign the thunder-storm was considered as the begetter

of sickness, and, like water, as portrayed under the ninth day

sign, the maleficent effects of the thunderbolt, the pouring rain

and the floods were those intimated. The interpreters consid-

ered it, therefore, a day of evil omen.

Day 20.— The Chieftain, the Flower.

As previously stated, the real symbol of this day was the

sun. This is to be understood in its mythical sense as the

haven of life, the place of repose of souls, the resting place of

the dead ; as I have stated in general terms in a previous work,
" The home of the Sun is the heaven of the Red Man." f This

is true all over the continent, and there is a peculiar significance

in finding it borne out by the symbolism of this remarkable

Calendar.

§ 14. General Symbolic) Significance of the Calendar.

Restoring the figurative terms to their literal meaning, we
may conclude that the general and original s^^mbolism of the

day names in all the tongues in which we have them were as

follows

:

Day. Symbol. Hikratic Sionificanck.

1. Swordflsh. Birth, the beginning.

2. Wind. Breath, life, the soul.

8. Darkness, the house. Sleep, rest, repose.

4. Iguana. Food, nourishment.

5. Snake. Sexuiil life, reproduction.

*TIm prwont (tho fldh) aRoof Utc world, accordluK to Mexican mythology, was ex-

pected loend In thU Hlgii. (Judex THteriano-Rcmenitt, Liim. x.

t See mjr MyUi$qf the New Workt, Ohap. Ix, for abumlunt testimony on this point.
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Day. Symbol. Hieratic Significance.

6. Death. Child-bearing, children.

7. Deer. Hunting.

8. Rabbit, seed. Agriculture.

9. Water, rain. Illness (or, productiveness).

10. Dog. Hardship and sutiering (success through them),

11. Monkey. DifBculties surmounted.

12. Broom, teeth. Loss, evanescence.

13. Reed. Cold, drought, advancing years.

14. Tiger. Learning, wisdom.

15. Eagle, bird. Knowledge, skill.

16. Vulture, owl. Old age, misfortunes.

17. Motion. Debility, failing powers.

18. Flint knife. War, death.

19. Lightning. Sickness, destruction.

20. Sun. The house of the soul.

An examination of this sequence here exhibited, which is in

the main accurate, though doubtful in some specifications, re-

veals that it was intended to cover the career of human life,

from the time of birth until death at an old age.

The individual emerges from the womb of his mother and the

parturient waters, as did the earth from the primeval ocean ; he

receives breath and with it life, which is supported by repose

and food. The man reproduces his kind ; the woman, at the risk

of death, brings her child into the world. The chase and tilling

the ground are the leading occupations of peace, and he who
holds firm through illness, sufl'ering and hardships, will gain the

prizes of life. Having reached the acme of his career, the de-

cline commences. Losses multiply, years increase, and though

knowledge and wisdom are augmented, old age comes on apace

with failing powers, with vanquished struggles, with sickness

and death; until at last, its course run, its task completed, the

soul quits the worn-out body and soars to its natural haven and

home, the abode of the Sun.

Such, it seems to me, without any straining, is the philosophi-

cal conception of life which was intended to be conveyed by the

symbols of this strange old Calendar. They may not have

originated contemporaneously with it ; certainl}^ not, if it was

primarily deduced from astronomical observations ; but quite

probably, if, instead of this, it was built on terrestrial relations

and mythical concepts.

PROC. AMBR. PHILOS. 800. XXXI. 142. 2 N. PRINTED DKC. 7, 1893.
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In the twenty headings under which the agencies which influ-

ence human life were arranged, the ancient seers believed they

had exhausted the arithmetical unit which stood for the com-

pleted individual—his vigesimal equation and correlate ; in the

thirteen modes of activity which they assigned to each of these

agencies, they had taken into account the thirteen possible rela-

tions of each to both the material and immaterial worlds ; and

the fact that the result of 20 X 13 expressed in days gives approx-

imately nine lunar months, the period required for the unborn

babe to pass through its evolution from conception to birth—

a

period perfectly familiar even to the wild hunting tribes—gave

them whatever needed confirmation they wished for the mj'stic

potencies of these cardinal numbers.

The Great Meaoeotc Fault in New Jersey.

By Benjamin SmitJi Lyman.

( Read before the American Philosophical Society, September 15, 1S9S. )

Great faults, the ever-ready, easy resource of geologists to cover up

their own deficiencies or mistakes, liave, without any substantial proof,

been liberally conjectured again and again to account for what has been

supposed to be a wholly impossible apparent thickness of the older

Mesozoic rocks of New Jersey. For those rocks have, from their con-

forraability throughout, and their predominant color and a comparative

lack of fossils through a great part of them, been commonly lumped

together as only a single group, formation, or system, under the general

name of New Red, or Triassic, or Jiirassico-Triassic, or Rhaetic. Nearly

forty years ago, with the bold assurance born of ignorance, i)erhaps quite

pardonable at that time, tiie special name of Newark group was i)ro-

posed for the whole lot, fiom one of its most striking local economic fea-

tures, though otherwise an extremely subordinate one, and even economi-

cally perhaps inferior to the Richmond coal ; and latterly there has been

an effort to revive the name, long after it had fallen into well-merited

oblivion. The aasuniption has been : the whole .series is but one forma-

tion ; one formation can be no more than about 5000 feel thick ; therefore,

the whole series is at most 6000 feet thick.

It now appears, however, from recent researches in course of publica-

tion by the Geological Survey of I'ennsylvania, that the total thickness

of the so called Now Red does incoDtcstably far exceed the tliickness
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usually given to any single formation ; but, on the other hand, that there

is no sufficient reason yet to believe that all the rocks do belong to one

paleontological group or formation. The comparatively few fossils found

have hitherto been ascribed indiscriminately to the whole so-called forma-

tion, without any exact knowledge of the relations of beds of different

localities to one anotlier. Perhaps too great reliance has been placed in

the capacity of fossils to indicate the geology of a vast series of beds in

great measure devoid of them ; and the more laborious, purely geological

methods of combining numerous observations of dip, strike and eleva-

tion, with the help of topographical indications, have long been neglected,

because there was likely to be no sufficient immediate economic return.

At length, however, the series has been practically worked out by pro-

ceeding throughout from one exposure to another near it ; instead of simply

assuming a nearly constant dip in one northwesterly direction and estimat-

ing the consequent total thickness from the whole breadth of the region

filled by the beds. It has now become possible to ascertain from what part

of the series the different fossils of the region have come, at least in Eastern

Pennsylvania ; and it is seen that nearly all of them have in reality been

taken from one small portion, although they have been supposed to indi-

cate the age of beds many thousands of feet above or below. It is also

seen that the geological structure is not so extremely simple as it was
formerly supposed to be ; and that no set of straight parallel faults could

have diminished to the desired extent the apparent thickness of the series

of beds in Eastern Pennsylvania, for the beds curve strongly and exten-

sively in many directions.

It has, however, long been known that, in the midst of the New Red
there, an island, so to speak, of ancient Paleozoic rocks occurs. It was
never certainly known, to be sure, whether it was really an island in the

New Red sea, with New Red beds of equal age north and south of it ; or

had later been thrust up through the New Red beds (or remained fixed

while the New Red beds on the south sank down), so as to occasion a great

disparity in the age of the beds of the two sides. Now it is positively known
that there is such a great difference, and that the New Red beds to the

south are several thousand feet higher in the series than those on the

north. The line of the southern edge of the ancient island continues

westward as a great fault ; but far from parallel to the strike, and conse-

quently not helping much, if at all, to diminisli the great apparent thick-

ness of the New Red. The fault is there the more obvious from a marked
dillerence in tlie color of the rocks on its two sides.

But at the eastern end of the island of ancient rocks, just in the edge

of New Jersey, the circumstances are somewhat different. There the

strike of the beds on the nortlnvest and on the southeast is nearly the

same ; and, moreover, the beds of both sides are mainly red ; and they

are, besides, in general rather soft shales. Consequently, without the

proof given by the observations in Pennsylvania, or perhaps by some not

yet made in other parts of New Jersey, it would be extremely difficult, if
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not wholly impossible, to detect, still more so to prove, the existence of

the fault, in spite of its great throw of over fourteen tiiousand feet.

The accompanying sketch map shows, at least roughly, the prolonga-

tion of the fault nine miles northeastward into New Jersey and of equi-

distant strike curves, a tliousaud feet apart in level, on the bottom of dif-

ferent sets of Mesozoic shales north and soulli of the island-like mass of

Paleozoic limestone, of Pennsylvania formation No. II, from the positions

determined west of the Delaware by the recent survey. It has been pos-

sible to make, roughly, the prolongation of the lines without observing

any rock exposures in New Jersey ; because the topography shows the

geological structure very distinctly on the north of the fault, and with

some clearness on the south. On the north, the long straight hills and

valleys show very plainly that tlie strike of the rocks continues almost

straight northeasterly in the same general course as on the Pennsylvania

side of the Delaware, and nearly parallel to tlie fault, but gradually bend-

ing more to the north. South of the fault the strike as shown by the topog-

raphy, though not very far from parallel to the fault, is evidently decidedly

less straight in the western edge of New Jersey, as it is also in Pennsyl-

vania ; but fiirther east becomes fora space straighter and more closely

parallel to the fault and to tlie northern strike. This structure of the

southern shales is confirmed by the topography outside the limits of the

map.

The shales on the north of the limestone and fault belong to the same
set of beds, mostly solt shales as those near Norristown, and near

Yardley ville ; while those next south of the limestone and fault are of the

set of likewise red, mostly sofi shales that is seen near Pottstown, over-

lying the couple of thousand feet of generally harder and in good part

greenish shales of the Perkasie tunnel and its neigliborhood, that them-

selves rest on the red shales of Lausdale. The trap masses given are

copied from tlie New .Jersey State geological map, except that the limits

of solid trap in place have been conjecturally restricted, according to our

experience in Pennsylvania, to only a portion of the whole space covered

by blocks of trap and its decomposed earth.

It is very interesting to sec liow clearly the mere topography shows the

geological structure, and so in conjunction with the ascertained relations

of the beds north and south of the limestone, makes the jiresence of the

great fault in New Jersey to be known with certainty, in spite of its

otherwise thorough concealment through the similarity of the northern

and southern shales and of their strikes. The topograj)hy, indeed, gives

good indication of the geological structure far beyond the limits of the

little map, and would perhaps do so through all the New Jersey portion

of tUc older Mesozoic, In spile of tlie less pronounced variation in char-

acter of its beds as regards hardness thin whai we tlnd among Paleozoic

rockH. Now that the older .Mesozoic series of beds has been so fully

workod out ill Eatitern PunntyUania, witli several subdivisions of such

din'crcnt color and texture U8 to bo very noliceuble in traversing country
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roads, it seems hardly too much to hope that the details of the New
Jersey field with its extremely useful topographical map could be very

rapidly determined. Without tlie previous Peunsylvania work, the same
result would require much labor and time ; and even with the Pennsj'^1-

vania results at hand, the lack of a good topographical map would occa-

sion great delay and difficulty in working out the details. Such, for ex-

ample, would be the case in the portion of the Pennsylvania Mesozoic

field southwestward from the one already mapped. This matter, among
many others, gives New Jersey good reason to rejoice in its topographical

map as a means of saving great outlays ; while Pennsylvania cannot but

find frequent cause to regret its own penny-wise and pound-foolish

economy in neglecting so long to make a thorough topographical survey

of its whole territory. That neglect is all the more surprising in a State

that might well be called the home of American topography as an aid to

geology.

NOTE.—ThroHgh a misunderstanding of instructions the lithographer has in tlie cross-

section extended the trap rubbish all along the trap bed, instead of confining it to the

surface of the ground.

On the genus Tomiopsis.

By E. D. Cope.

{Read before the American Philosophical Society, November 3, 1893.)

Tomiopsis gen. nov. Tooth consisting of a much flattened cylinder ot

hard dentine, which is enclosed in cementum. The latter forms a layer

of medium thickness on the external side, and a > ery thick layer on the

internal side, which does not extend below the middle of the length.

Crown compressed, tapering^ gradually to the root, the external face sepa-

rated fiom the convex interior face by an angle. Pulp-cavity large,

extending to near the cutting face, but occupied near the middle (? nor-

mally) by a mass of dentine, which substance also forms the centre of the

cutting face, which is thus concave on wear.

The general characters of this tooth are those of mammal of the order

Bruta (Edentata). It resembles no known form of the order, but might be

said to be intermediate between those of an armadillo and a sloth. It,

however, differs from both and from members of the order generally in the

gradual anteroposterior contraction of the crown to the root (which is

broken off). This circumstance, together with the hoUowness of the

crown, shows that it is not adapted ibr continuous service during the life

of the animal, but is probably a member of a dentition consisting of more
than one series. In this respect it resembles the incisor tooth of some
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fishes, but it differs from all of these in the long crown without distinction

of root, and in the thick cement investment.

Char, specif. Crown elongate, curved transversely to thelongdiameter

of the grinding face. The latter is a little narrower than a semicircle, and

the internal half of it consists of cementum. Tlie dentinal plates form two
cutting edges which are separated by a shallow valley of soft dentine.

The two edges of dense dentine are in contact at one end of the grinding

face, but leave an interval at the other, and both extremities of the

external and shorter ridge are folded inwards, forming two loops. Ex-
ternal face flat and smooth. Other surfaces also smooth. Length of tooth

minus root, on external curve, 14 mm.; longdiameter of grinding surface,

7 mm.; short do., 4 mm.; longdiameter at broken base, 4 mm. I propose

for the name of this species, Tomiopsis ferruminatus.

This animal left its remains in a bed of probably Neocene age, which is

exposed on the Lapara creek in Western Texas. It was associated with

scales of Lepidosteus, and bones of Trionyx and a tooth of a crocodile,

which do not furnish an exact clue to the age of the formation. The speci-

mens were obtained by Dr. E. T. Dumble, Director of the Geological Sur-

vay of Texas, and submitted to me for determination.

The Conservation of Osmazome in Roasting.

By Mr. R. Meade Bache.

{Read before the American Philosophical Society, November 17, 1S03.)

Time was, and not so very long ago, when T should have hesitated about

touching in tl»is hall upon any subject related to cookery, despite tlie fact

that we are by the Constitution of our Society devoted to tlie promotion of

useful knowledge. But now, when the art of cooking seems to be begin-

ning to receive some general recognition in tliis country, and is rising in

some small measure to the dignity of a science, through expert articles in

magazines and through departments of special schools, I need no longer

fear that even here gastronoinical discussion allied to dietetic good might

full upon unwilling ears.

In the days when I was a mighty hunter before the Lord, before I

ceased to take satistaction in killing for pleasure, when I shot deer on the

mountain side, once at a safe distance at a retreating grizzly boar, and on

another even followed a she one and two cubs towards their lair, without

finding it, to whifh gracious dispensation I doubtless owe the honor of

addressing thiH meeting of the Society, I made a casual observation in the

pure air of tho mountains whenever I camo to cook an evening meal of

venison. This was, of the exceedingly large development of osma/ome
on the roHHt. Uctlcclion I did not at tliatlimc make on the subject. Tho
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simple fact was then observed unreflectingly, to be later collated with

other observed facts, from which in sum I drew the conclusion to which
this paper points. Intermediately I learned (chiefly through Brillat

Savarin's famous work on the physiology of taste) of the great gustatory

value of osmazome as a culinary product, but without reference to its

dietetic value. This, perhaps, it was that prompted me mentally to revert

to my former mountain experiences, when I had seen osmazome developed

to the highest degree of excellence that I have ever met, and thereupon

other facts connected with the roasting and baking of meat fell into line,

leading to the conclusion to which I have referred.

These facts resolved themselves finallj^ into two coordinated ones, open
to the ol)servation of any one who has lived in a time which combined
roasting moat with the Dutch-oven (sometimes called the tin-kitchen) and
baking it in tiie ordinary household oven. We may observe in the three

methods of cooking mentioned, that in the open air, that in the Dutch-

oven, and that in the ordinary oven, two steps of degradation. What,
then, makes the difference in their products, when the substances sub-

mitted to the heat, being essentially the same, can possess no difference in

heat-ray selective capacity ? It seems to me, obviously, to be caused by
the diminution, in two of these processes, of the presence of pure air ; that

is to say, the deficiency of oxygen, with sufficient aqueous vapor, in asso-

ciation with these processes. Oxygen seems to me, for two reasons, to

be the prime factor in the best effect, because that effect seems analogous

to other effects in the presence of oxygen, and because nitrogen is recog-

nized as a very inert gas. I do not believe that the effect would be pro-

duced at all in a vacuum. Stated in final terms, the perfect development
of osmazome in roasting depends, in my view, upon the roast's being

immersed in a copious and ever-changing l)ath of pure air, causing what
may be termed oxygenation of the meat.

With the Dutch-oven, the air bath is copious and changing, but it is de-

rived from the kitchen, full of effete matter in suspension, and in a

measure deoxygenaled by breathing, and sometimes by artificial lights.

With the ordinary oven, the same objectionable conditions, in lesser degree,

attend the process of baking meat, but their diminution is more than compen-
sated by tiie circumstance that all the waste products are for the most part

confined within tlie narrow limits of the oven, and the juices of the meat
evaporate, on account of tlie lack of moisture in the deficiency of aqueous

vapor in the air. Hence we have, to take the extreme case, the average

farm meat-product of the oven, witii the osmazome of the exterior

utterly destroyed in a black crisp, and even with the Dutch-oven, unless

with ceaseless basting, a product far inferior to that of the Homeric
method.

I need not pause to descant upon the value of osmazome as a constituent

of meat, to be developed, not to be destroyed or impaired by the process

of cooking. You are all aware that it consists of various prmciples, found

sometimes even in vegetable substance, combined with cmpyrcumatic pro-
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ducts, and is, in sum, most succulent and wholesome for the gourmet, be-

sides being excellent dietelically for the sick and convalescent.

Having had, through my particular course of life, an exceptionally good

opportunity of seeing the average mode of cooking in the land, I can say

without hesitation that I do not upon reflection consider my conviction at

all exaggerated, when I slate that its general cooking of meat, as being

innutrilious and -wasteful, is barbarous, and for this reason I once be-

thought me of making a small contribution to the sum of knowledge of

better things. With the conviction of which I speak in my mind, I

thought, a few years ago, in 1887, to aid in the improvement of the art of

cooking, at least among the well educated, whence the knowledge might

spread, by devising an oven which should approximate in its function to

the task of yielding the osmazome which a given piece of meat is capable

of producing, in nearly the most perfect form of which the piece is sus-

ceptible. We must remember that we do not create osmazome bj' any

process, and that its manifestation on the outer layers of meat subjected to

the roasting or baking process does not represent all the osmazome in the

piece, but merely that portion which has submitted to what Savarin aptly

calls caramelization. Nevertheless, the proper caramelization on apiece

of roasted meat is the outward sign of an inward grace. If the piece has

been countrified, the outer layers are charred and the interior dried by

long continued evaporation of the juices of the meat. If the piece is rep-

resented by the opposite extreme of treatment, the outside has never been

allowed to become so hardened as to present a serious barrier to the pene-

tration of heat to the interior ; the outside is sapid, though crisp, and the

interior shaded off from the outside by insensible gradations of rareness ;

the flavor of tlie whole surviving in the so-called juice, containing the ac-

tive principles, osmazome and other extractives, that give delicious flavor.

But the ordinary oven is not an instrument capable of eflVcting this result

to a high degree ; no existing oven is. Well adapted as the oven is to the

drying of dough incidentally to the baking of bread, cake and pies, it is

for that very reason, besides others, the poorest possible instrument in its

present form wherewilli to attempt to imitate a roast.

I fully realized that the course of cookery could not be turned backward

in a land where the frying-pan still wields the sceptre against the invasion

of the gridiron. I accordingly applied for a i>atent for an oven which de-

pends upon the simple device of allowing a controllable stream of air, as

pure as procurable, to pass through it while the process of cooking is pro-

ceeding. For the first time, however, iu applying for a patent, I failed to

obtain one. Tl)e objection made to my device by the patent examiner to

whom it was, in the course of routine, submitted, was that it had been

anticipated by some one who had invented a wire-gauze door for an oven.

I have not, however, changed my ojtinion that the device does not con-

flict In the BlighlCHl degree with the otiier invention cited as preventing its

acceptance. There are examiners and examiners, and some are not infalli-

ble, as I found out many years ago, when, having incidentally used, as a
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detail to the production of a new thing, an article that happened to be in

the market, an examiner decided against allowing a patent, upon the

ground lliat the man who had invented the incidentally used article had

invented it for all tlie possible uses to which it might in the future be ap-

plied ; an untenable proposition, easily disposed of upon appeal, by an ar-

gument that I made, supported, as witnesses, by Prof Joseph Henry, Dr.

Henry Morton, Mr. J. E. Hilgard, and General Meade.

Tlie validity of patentable invention depends upon two factors, the

realization of an idea as embodied in an original apparatus. Thousands of

men since Daedalus have conceived of the practicability in various manners

of aerial navigation under the open skies, but the embodiment of the idea

still remains undemonstrated. The pejson who invented the gauze-wire

door for an oven certainly thereby made a step in advance towards culi-

nary aeration of the oven for meat, and therefore a step in the right direc-

tion towards the oxygenation of it, whatever may have been his intention

with relerence to the result observable. But, even conceding his full

intention in that regard, and the incontestability of the result, the apparatus

is still a most imperfect one for securing the desirable end, so remote from

anything but embryonic function, that it may justly be regarded as simply

tentative in tlie right direction. When, moreover, we additionally con-

sider that patents issue under the characterization of " improvements " in

some designated category, containing thereby the implication that there

can be no absolutely new invention, it is impossible to see why the appa-

ratus which I submitted to the Patent Office of the United States does not

at least come under the designation of an improvement on the gauze-wire

door oven, of which my patent agents knew before they entered my appli-

cation for a ventilated oven (the records always being consulted pre-

viously), and therefore could not have thought barred my claim.

If we are to concede that exposing the interior of an oven more or

less to circumambient air, of whatever quality, and dependent for its

movement solely upon radiation, then any one who ever purposely left an

oven door ajar while meat was cooking in it, made to the wire-gauze door

an approximate invention. Everything leaks to air and water. If the

adoption of either method constitutes oxygenation of an interior, in the

sense in which it is here used, then it follows that every natural and arti-

ficial cavity on earth can be deemed aerated, even the receiver of an air-

pump, except one where there is no unlraversed space in the cylinder,

secuied by surrounding the piston by mercury, as in the air pump of

Kravogl. Aerated and oxygenated, in a certain narrow sense, the oven

with the gauze-wire door may certainly be considered to be, but in the true

sense, which I had in view in my device, it cannot be considered effective.

Such an oven receives from the kitchen all the efl'ete products floating in

the air. Its change of air, such as it is in amount, whatever it may be in

quality, is only owing to the erratic flux and reflux primarily set up by ra-

diation from tlie mouth of the oven. On the contrary, the device which I

presented for the purpose defined admits the purest outdoor air at com-

I'ROC. AMEU. nilLOS. SOC. XXXI. 142. 2 0. PRINTED DEC. 7, 1893.
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mand, the flow of which is compelled to pass continuously around the

meat in process of cooking, perfectly controlled by a simple and a single

damper, the waste products being liberated into the chimney.

I will anticipate being ask why, if this be so, I have not prosecuted my
claim by renewal of it. I reply that it is my intention to lake that course

when I have time. I still hope to give the first examiner, if he has sur-

vived the precariousness of office, or if not, his successor, an opportunity

of enlightenment through further demonstration, and of change of mind as

to the possibility of a claim to the invention of an oven, characterized by
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the purity and the regular flow of its air, being invalidated by the previous

invention of an oven with a gauze-wire door. If an examiner, whoever
he may be, is not open to conviction on a point, then the appeal of a case

to the Hoard of Examiners of the Patent Oflico is always open to the ap-

plicant.

The two dingraniH on the blackboard represent the very simple device

by wliich llie object that I proposed to myself can be accomplished.

Figure 1 rcpreaents a longitudinal section of a modifled cooking-stove,

illustrating the device.
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A pipe (a) is carried down from the oven of a modified cooking stove,

through the floor, and into the cellar beneatli the room in which the stove

is situated ; or where, because of the impurity of the air of the cellar, this

plan is not available, the pipe (a) may be deflected, as shown by the

dotted lines (o), and led to the open air through the walls of the room, or

in any otlier convenient manner. In order tliat the air may be properly

diff"used and caused to circulate effectively, flanged plates (6) are fastened

at top and bottom of the oven, between each of which plates and the oven-

casing is enclosed a chamber (d). The bottom plate, it will be observed,

is perforated at and near the front of the oven, and the top plate perforated

at and near the rear, and in the top of the oven-casing (/) a discharge

opening is formed, communicating with the chimney flue, the eff"ective

area of this opening being governed by means of the common form of

sliding damper (g).

It will be seen that thus the volume of cool, pure air, entering the lower

chamber (d), passes tlience to the front, and then escapes into the oven

through the perforations of the lower (6) plate, there taking the course of

diffusion indicated by the direction of the arrows, until it finally escapes

from the oven through the perforations in the upper (b) plate. It ia evi-

dent that the perforations in tl»e two plates may be so located as to com-

pel the air to take any course desired through the oven.

It will be observed that, although the flow of air is, for convenience,

represented by the diagram as taking place within a somewhat determin-

ate line, yet that, in point of fact, the air entering the oven will, on account

of its immediate and great increase of volume, expand into every part of

the oven, and its consequent flow towards the upper vent will be from

all lateral and inferior directions.

Figure 3 represents a modification of the device illustrated in Figure 1.

In this case the bottom plate of a cooking-range oven is cast, techni-

cally " dished," with a depression (/t) near the front end. Both dish and

opening are covered by perforated plates (6'). Tlie dish (h) has a neck

(A'), to which is adapted a fresh-air supply-pipe (a), and in the upper flue

of tlie range is located a hinged damper (g'), turned from the outside by a

crank handle, by which the flow of air from the oven into the chimney-

flue through the upper perforated plaie may be governed.

If it be sought to approach or to rival the excellence of roasting, through

the instrumentality of a ventilated oven, five conditions must be fulfilled.

The air supplied to the oven must be pure, plentiful, continuous, well-dis-

tributed, and regulHtable.

The movement of all air, whether free on the surface of the earth, con-

fined in houses, or occupying lesser space, being dependent upon difler-

ences of density in different parts, and these dillerences of density being

in turn dependent upon differences in the relative temperature of those

parts, purity of air for a ventilated oven may be secured with all the other

conditions as concomitants.
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The source of supply may be through a conduit from the open air, or

through one leading from a properly cemented and sanitarily kept cellar,

the terminal of the conduit in either place being covered with metallic

gauze to exclude dust. The air of a dwelling-house cellar should be as

pure as that of the rest of the house. Hence it is a mistake in a furnace-

heated house to draw for the air-chamber of the furnace, directly from

outdoors, most of its supply. In a cellar properly regulated in every par-

ticular, the air from the furnace should be drawn from outdoors, mostly,

if not entirely, through the intermediation of the cellar, thus searching and
keeping sanitarily sweet its inmost recesses.
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Rapidity of movement of the air for the oven, dependent upon difTer-

ences of density, being secured by constituting eitlier outdoors or tlie

cellar the source of supply, ample amount of it is thereby necessarily in-

volved. Tlie ability to secure purity for this air being naturally asso-

ciated with the means adopted to obtain ample movement, involving

amount, it remains only to remark tliat continuity of the movement of the

air is necessarily a concomitatit of the other conditions, and to consider

lastly the pointH of its regulation and disiril)ulion. The first of these ends

Ih Hfcured by tiie conntruction of the apparatus described, and the second

by the cmploytnent of the single damper, as represented in the diagrams

exhibited.

Whether the air, after liaving passed through (ho oven, shall be dis-
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charged outdoors or into the chimney may be determined by household

construction. That it should not be allowed to carry its effluvia into the

kitchen is certain. Owing to the position in which cooking ranges are

usually placed, it would, as a general rule, be most convenient for the air

to find its way into a flue to the chimney. But its finding exit there has

no especial advantage, physically speaking, over the other mode of exit,

for the movement of air at any season of the year, dependent upon the

difl\;rences of density between the air outdoors and that in the oven,

would always afford superabundant volume, to be regulated by the

damper, without adding to its updraught the great radiation up the

chimney.

I have heretofore confined myself, as in duty bound, to the elucidation

ofthe theme represented by the title ofmy paper. But it should not be in-

ferred from my omitting discussion of anything beyond it, that I limit the

good effect of the presence of ample oxygen in cooking to the preparation

of meat for the table. On the contrary, I believe, as the result of observa-

tion, not experiment, that some vegetables, and therefore, I conclude, all,

are so affected, and cook better in free air than elsewhere. In a qualified

sense observation, however, is experiment, where work is done to the hand
of one who has not opportunity to do it for himself, but seizes it in observ-

ing effects casually offered b_y that of others, and then combines the facts

in conclusions.

A Vocabulary of the Nanticoke Dialect.

By Daniel G. Brinton., M. D.

{Read before the American Philosophical Society., Nov. 5, 1893.)

Among the valuable MSS. in the library of the American

Philosophical Society is one, now a little over one hundred

years old, which contains the only known vocabulary of any

length of the Nanticoke dialect or language, once spoken in

Maryland, on what is called the '' Eastern shore," the region be-

tween Chesapeake bay and the Atlantic. Several requests have

reached me from time to time to prepare this vocabulary for

publication, and it seems to be a duty which the Society owes

the republic of letters to make it available for purposes of study

and comparison.

The vocabulary was collected at the request of a former Presi-

dent of this Society and of our country, Mr. Thomas Jefferson,

by Mr. William Vans Murray, from an old woman called Mrs.
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Mulberry, said to be the widow of the last chief of the Nanti-

cokes. She at that time resided at Locust Neck town, Goose

creek, Choctank river, Dorchester county, Maryland. The cir-

cumstances connected with obtaining the vocabulary are re-

counted in a letter from Mr. Murray to Mr. Jefferson, which is

as follows

:

IjEtter from Mr. Murray to Mr. Jefeerson.

Dear Sir

:

—The enclosed little attempt to make a vocabulary of the lan-

guage of the Nanticokes, may remind you of a circumstance, and promise

of mine, which probably have escaped your memory. You gave me the

printed list of words last spring. On the reverse of the printed side which

is filled up, is added a number of words which occurred to me. The tribe

has dwindled almost into extinction. It is still, however, possessed of five

thousand acres of land which were reserved to them by the Assembly of

Maryland in the first settlement of the Province. The little town where

they live consists but of four genuine old wigwams, thatched over with

the bark of the Cedar—very old—and two framed houses—in one of which

lives the queen, Mrs. Mulberrj', relict of the Colonel who was the last

Chief They are not more than nine in number : The others of the tribe,

which in this century was at least Five hundred in number, having died

or removed towards the Frontiers, generally to the Six nations—perhaps

by a comparison of the languages of them and of those a correspondence

may be discovered. They went to the Senecas often—you will find they

have no word for the personals he and she. They were much at a loss for

all terms to express abstract ideas. It is a little surprising they had a word
for Truth. They speak their language exclusively among themselves. A
few years must totally extinguish the remains of this Tribe and it will be

owing to you, Sir, if a trace is left of their language.

I have preferred the very list which I filled in a Wigwam to any neater

copy—and therefore have chosen that to transmit to you.

I have the honour to be

Dear Sir with great

respect and attachment

yr. mo. obt.,

w. v. murhay.
Cambridoe Dorset, E. S. Maryland,

18 September, 1793.

The Homble Mn. Jefferson.

Mr. Albert Gallatin has made use of this vocabulary in his

Si/nop8i8 of the Indian 'Tribes of the United Statea, and from

time to time others have borrowed from it ; but no effort has

been made to publish it in full.
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The Nanticokes are first mentioned by Captain John Smith,

who encountered them in 1608. Their subsequent history does
not offer much of interest. I have traced it in sufficient detail

in my publication, The l.endpe and their Legends, pp. 22-25

(Philadelphia, 1885).

A note to the vocabulary states that their last " King," " the

famous Wyniaco," died about seventy-five or eighty years before

(about 1712-15), and that "his body was preserved and very

formally kept in a Awacason-house (Chio-ca-son house), seventy

3'ears dead," which means, I presume, for seventy years after

his death. The preservation of the bones of their dead was a

characteristic trait in the religion of the Nanticokes.

In publishing the vocabulary, I have thought it of interest to

add comparative words from other dialects of the Algonkin
stock, to illustrate how thoroughly the Nanticoke belonged to

it. With a few exceptions, every word collected by Mr. Murray
is seen to be a slightly varied form of some expression in Lenapd
or other adjacent dialect. The exceptions would probably fall

into the same category were the analysis prosecuted further.

I have also thought it desirable to arrange the words in alpha-

betical order, for convenience of reference.

The exclamation point, !, so frequently introduced 1)3'^ Mr.
Murray, he explains to signify a peculiar, forcible, explosive

enunciation of the 83'llable.

At the close of the vocabularj^, the writer adds the following

proper names :

We ning go mi iisk, the personal name of Mrs. Mulberry,
" Mulberry woman " (see below. Mulberry tree).

Ama namp qiiun, the name of the Indian town of Locust neck.

Matt appenen, the name of the Nanticoke Indian town.

Vocabulary of the Nanticoke Dialect.

Abbreviations —Len., Lenape ; N. J., New Jersey Delawares ; N. Eng.,

New England Indians ; Chip., Chipeway ; Pot., Potomacs ; H., Hecke-
welder's Nanticoke Vocab.; Sh., Shawnee.

Air, ayewash; comp. wind, ewesh; Ash, paw-kawque ; Sh. mea-lawkuo.

Len. geschen. Autumn, wee-sawpanu (= wees-

Arm, nickpitq ; Len. w'nachk. wapanu, little or short light)

Arrowis, allontz; Len. alluns. Axe, tummehek ; Pot. tomahack

;

Arrowhead, ik-ke-hek (see N. J. tomaJdckan.
" Spear ").
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Back, daduck quack ; N. J. huckun.

Back-creek, pomamato.

Back-woods, ah payw-wagh.

Bad, mattitt ; Len. medhik.

Banks, lemoack-coium.

Basket, munnole ; N. Eng. munnote.

Bear, winquipim.

Beard, nee-weeghtoniwaah ; Len.

nitoney, my beard ; N. J. ni-

tuuna.

Beaver, nataque ; N. J. nakuee, or

tomoque.

Beech, pahl-seanemintz ; Len.

schauweminshi, red beech-tree.

Bees, aamook ; Len. amoe.

Belly, nut-ah ! Len. nachtey (my).

Belt, uckq-shit lawk ; Len. ochquasu

(belt of wampum).
To bend, ne wawk-kaw quia nimon ;

Chip, nin wakinan.

Berry, mee-eents ; Len. mintschi.

Bed, dapp-in.

Bird, piss-seeques ; Chip, bineasi.

Bitter, wee-suck un.

BUck, oaakag-u ; uachkfju H ; Len.

sucken.

Blackberry, munck-quituck ; Len.

mia, berry ; aucken, black.

Blackbird, husquinock.

Blood, puekcuchque ; N. J. «J0-

hoock.

Blue, puh-squai-loau ; Cree aipt'A-

ku)aw ; N. Eng. pesfuiiii.

Body, nowawouA; N. J. «a<«-

/laape.

Bone, whi»-»can ; Len. wochgan ;

N. J. oAittoan.

Bone-house, man-to-kump (house to

put the bones of the dead into).

I'robably " sacred place," from

Len. manito, god, sacred.

A bow, kuUahloxo.

Boy, toahocki-a-vaauntU ; N. J.

penaetit.

Brave, matt whee-iate-io (= not

cowardly).

Bread, app.'ow ; Len. n'dapponhe,

I make bread ; N. J. apoon.

To break, ne poick-shiltown ; Len.

poquihillen, it is broken ; N. Eng.

pokeshattouwin.

Broad, manckapah-aai u ; Len.

amangi, large.

Brother, neee-mat; Len. nVmat,

my brother.

Bubby, noo-nnque, i.e., the mamma ;

Len. nunaga7i{my.)

Buck, i-e-ape ; Len. ajapen.

Butterfly, aumauneo hunt ; N. J.

amookas.

Cedar, weenKqiiaaquah.

Ciiannel, an-da-timp.

Chesnut-tree, eh! qua-mintz.

Chin, unttampquet ; Chip, o'dami-

kan (his).

Child, awauntet ; Len. tc'unit(h\s).

Cloud, matchkatquot ; iehemackqk

IL; Len. machtaqaoll ; N. J.

kumhaak.

Cold, taghlquiow ; Len. fheu

;

N. J. taa.

Cowardly, wee aaw.so ak (see
"Brave").

Crab, tah/quah; Len. scJidha-

muis.

Crane, alifaecque.

Creek, pamptuckqunakque (see
" River ").

Crow, kuh!-ho8 ; Len. ahaa.

Cry, to, num-moam ; Leu. ganachal-

amuim.

Dance, to, zdoeumb.

Day, a, nucotucquon ; kiaucku H.

;

Len. gitchgu.

Day-break, wnwpaney ; keeaequo,

II.; Len. giach-apan.

Darkness, tamp oo-aomow (radical,

pda ; --:= Len. pia-gcu, it is dark).

Daughter, 7iun town ; Len. 'w'tan

(his) ; N. J. dnan-ua.
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Dead, place for the, mutz-uck-

zumpq (the place where the dead

are deposited).

Death, ungue-lack; H. eweesJia-

waak angel; Len. ehangelukgik,

they are dead ; N. J. nongiil.

Deep, timmoh ; Chip. dimi.

Deer, attque, youcat (four legs) ;

Len. achtu; N. J. aatu.

Devil, matt-ann tote ; Len. much-

tando.

Dew, quesuppost ; N. J. sussuuskui.

Distance, wah.'sow et.

Doe, noose-at-q ; Len. nun»c1i-ttto.

Dog, allum, H. ; Len. allum.

Dogwood, ahUaawhunniminti

;

Len, hattawano minsehi.

Dove, weetah-tomps ; Sh. po-weatha.

Drink, to, minnih ; Len. mtne.

Dry, kow-kittow-a.

Duck, quah/quamps (imitative?);

N. J. quing-quinq.

Eagle, ahlwhap-pawn top.

Ear, nuchtow-huck (my) ; Len.

w'ittuwak (his); N. J. nituuk.

Earth, ahkee ; Len. hacki ; N. J.

haakke.

Eat, to, meetsee; Len. mizu, he

eats ; N. J. miitshe.

Eel, pallHn.

Egg, waaichq (with a whiff) ; Len.

wahhwall, pi.

Evening, weaku ; Len. wulaku.

Eye, nucks-skencequah (my) ; Len.

w'uschginquall, his eyes ; N. J.

Face, assung-gui ; Len. to'uschgink,

his face (comp. " Eye ") ; N. J.

Fall, to, ah-kinnitsUh ; Len. wca-

Falsehood, e-kitt-co. •

Far, wachschuit ; Chip. Mas«a.

Fat, piw ; Len. pomt.

PEOC. AMEK. PHIL08. SOC. XXXI.

Father, nowoze (my) ; Len. n'och;

N. J. nukuaa.

Fear, quischa-aseh, H. ; Len. wj's-

Finger, na-misJiahlqu-nlgamz.

Fire, <«ni/ Len. tindey ; N. J.

Fish, wammass; Len. namees.

Fly, a, pootzak ; Len. utsche ; N. J.

«a-A;tme.

Fog, howewen ; auwan, H.; Len.

awjan. ; N. J. awaw.

Food, wi^WsaA (comp. "Eat, to").

Foolish, euip-aheein quo ; Len.

gubtocha ; N. J. kipitsheoote.

Foot, m«< (my) ; Len. uchsit.

Fox, waaks ; Len. woacus.

Frog, clacqu-iss ; Cree ayekis.

Frost, toghlpoh! Len. topan ; N. J.

tuupan ; N. Eng. taquattin.

Girl, pukquah ; Len. oehquetscJi.

God, mann!-itt; Len. manitto.

Good, wee-ee ; wattieu ; Len.

Grass, mass-que-quise ; Len. ma«-

grtA; N. J. muskiikul.

Grave, wawskowko ; Len. pokawen,

a hole.

Green, ahfskaah-tuck-qui-a ; Lea.

asA;€n.

Gum, pook-saeq-in-ment.

Guts, walah-kiss-mk.

Hail, ahlsinlipwo (atsm, stone)

;

N. J. sidoniila.

Hair, neeeesquat ; Cree w'esta-

kaya.

Hand, 7itt< unte y N. J. nacking.

Hard, mais-kaiti ; Chip, mushka-

wissin, it is hard.

Hare, a, timihawque.

Hate, to, n« man-nin-now.

Hawk, mahlsquallen.

Head, neelahammon ; Len. w't'J, his

head ; N. J. «/tcci.

142. 2 p. PRINTED DEC. 23, 1893.
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Hear, to, no-oan-tum ; N. J. ni-in-

dam.

Heart, weafscheu, H. (his) ; Len.

to'dee.

Heat, nip(ow)kis8, from Alg. nibin,

summer.

Hickory-tree, pseecim.

High, wha-saneep-ai-u ; schpum-

mend, H. ;Chip. ischpamagad, it is

high.

Hill, lemuckquickse ; Len. welemuck-

queck.

Hot, app ettanw ! Cree abweyatc.

House, youck-huek ; iahach, H.;

Len. wik; Pot. ye Jiawkins.

Husband, nupssohlaoh! (my).

L nee; Len. ni.

Ice, hahllnggu-qnutz ; Len. m'hoc-

quami ; N. J. hukkooen.

Joy, nemoo ye-ow-waa.

Jump, to, m-« poicksh, I jump

;

Len. nipoaktsch.

Kill, to, nepoickt-tow ; Alg. root,

ntprt.

King, talllak; N. J. qualis, mas-

ter, from Len. allokakasin, to

have power over another, from

allowat, strong.

Large, mang-ai-u ; Len. amangi.

Laugh, to, MCI at'/t-e mitt-a-ha; Len.

wehemoaluk, he laughs.

Lean, mootowwak; Chip, asowa.

Leg, much-cat ; Len. w'ickaat (his).

Lie down, to, eow gi-nee.

Life, n« quee guaaawk ; Pot. A;«-

Light, tooMBaquitayto ; Len. wae?u-

jeu.

Lightning, ton-que-ah.

Lip, nuatifucque.

Lizzard, ohfkau$h-ki$»; Lon. flf**

Locust- tree, ^'{a•0n«-na/i9.

Long, quahUnahU! qut ; Len. g^«n<i.

Love, to, nlwummoi ; quammosch,

H. ; N. Eng. cowammaunsch, I

love you.

Low, tah!quah!qua1i!-au ; Len.

tachpachau.

Maize, cawl-na-woop.

Man, wohacki ; naap, H ; Len.

Maple tree, waw-seeke-me ; Len.

schiechikiminshi.

Marsh, nahlsquuh! Len. masge-

kuwiwi.

Mocking- bird, ahmittonqha.

Mat, a, yawskg.

Meat, pumantah (hog's meat).

Milk, noo-oo-nack.

Mole, alvmob-schkim-nitz.

Month, a, nvquolnc quaquoa.

Moon, atupquonihanqrie ; Len. ipo-

cvniwi gischuch (night sun).

Morning, weschpa H.; from Len.

guchgu, day.

Mother, nicque ; Chip. Tatnf/e ; N. J.

Mountain, pomattinike ; pemet-

tenaichk, H.; from Alg. root

(imof, to mount up.

Mouth, liuntowey ; mettoon, H.

;

Len. to'loon (his),

lilud, pisa-sucqua ; Len. aaaiseu.

Mulberry-lree, m7«c • t/i - guaque ;

Len. mtrti quaqui.

Muskral, tceak-keh ! Chip, wachaalik.

Nails (finger), mtckcan aump ;'Lcn.

n'ichgaach.

Narrow, taipaia-u.

Near, pechtacMachu, H. ; Len. pcc/t-

Neck, niaaikip-puchqh ! N. Eng.

New, whuia-kniu ; N. J. uiinkau

(young).
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Night, toopquow ; tuppueku ; Len.

tpoku; N. J. Upaake.

No, matlah ! Len. matta.

Nose, nick-kee-u (my) ; Len.
w'ickiwon (his) ; N. J. uikiiko.

Oak, wee-seek-e-mintz ; Len. wisach-

gak.

Old, kutt-anai-u ; Cree ketteya-

iisu, he is old.

Opossum, nahlsimini.

Owl, quoo-waant ; Chip. A;oAo.

Oysters, kaw-sheh!

Oyster-shells, tsee-ko-mack.

Partridge, kittycawndipqua.

Peas, ^«e wahlsh quist.

Peace, e-wee-ne-tu ; Chip, inatcen-

diwin ; N. Eng. aquene.

Pheasant, uhfqtcaa capitz.

Perch, koshkike neauc.

Persimmon-tree, laio wacq (see

"Mints").

Pigeon, not simimsuk.

Pine tree, quaat ; Len. euwe.

Point of land, allamaaioampk.

Pole-cat, tzuckquaakq; N. J.

Pond, nippias {nip, water).

Poplar tree, wee-saa-quaek.

Pretty, wee-e-eat.

Queen, tallalkesk (see "King").

Raccoon, anasup ; Len. espanni ;

N. J. nahanuun.

Rain, winieow ; sokelan, H. ; Len.

8okelanget8ch, when it rains ;

N. J. suuklan.

Rainbow, quenuck-quenuck ; N. J.

monukooen.

Rattlesnake, eeJiIseekq ; Chip.
jishigwe ; N. Eng. sesek.

Raven, nckquak.

Red, paquai-u ; N. Eng. mtqui.

Red-bird, pishqitisa eeps.

Religion, Lapp!-poi o-wees ; proba-

bly "a coming together," from

Len. lappi-lenin.

River, pamptuckquah' ; peemtuck,

H. ; Len. kikhit-tuck ; Ch\^. plm,

to flow.

Rock, koshcup ; Chip, kischcab, a

perpendicular rock.

Run, to, un-to mho waiah.

Salt, tzee-e ooae ; Len. slkey.

Sand, loh.'-ki; Len. lekau.

Sea, mank-nippint ; kittahend, H.,

N. J. kihittuun.

.See, to, naa-m-m ; Len. newien

,

N. J. ni-naaman.

Shark, wiit-ameek; Len. ameek.

fish.

Shallow, tacqetimpa oh.

Shame, katt-akkalta.

Shoes, meckhiaina ; Pot. mockaaina ;

C. maakiaina.

Shore, aaumpa-a-mu.

Sick, huntoi-miaa ; Chip. m?i nant-

pinio, I am sick.

Side, pomeetempquat.

Sing, to, nuck-und-oh ; Len. nachgo-

homdn.

Sister, older, nimpz ; Chip, nimiaae.

Sister, younger, neighatim ; Chip.

Sit, to, qui-ah quup.

Skin, nowaa-aium.

Sky, mooaecaquit ; Len. moachhac ;

N. J. muaheek.

Sleep, to, n-upp; Chip. ntpa.

Small, lamaiau ; namahchtacJiu, H.;

Chip, maakig.

Smell, to. Tie queea-aumun.

Smoke, niponguot-tai (I smoke)
;

Chip. Mt« paahkinawe.

Smoke, to smoke a pipe, p-aimoi.

Snake, aahquoke ; Len. achgook.

Snakeroot, pahlacho-hook-quick

;

Len. liieu-hotik.

Snakebite, ahlackok-kaa aipekoke.
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Snow, quoono ; gu'no, H. ; Len.

guhn ; N. J. niina.

Soft, patt-ah-ki-u ; Len. w'tacku;

N. J. taakke.

Son, nueksguaJi (my) ; Len. quis-

sall (his).

Sorry, dahqua-a-nee (I am sorry).

Sour, tchee-ee-wun ; Len. schwon.

Speak, to, ne kitt-o-was ; N. J. gi-

kiim.

Spear, ne poikee-hek (see " Arrow-

head").

Soul, tsee-e-p; Len. tachipey.

Spring, the, see-qui no; Len. aiquon;

N. J. sick-quim.

Spring, a, mod-nip-pque (nip,

water).

Squirrel, mowck-key ; N. J. hou-

neek.

Squirrel, flying, ahhappaneques

;

ground squirrel, muck quissah.

Stand, to, dogh-kinch ; Len. pach-

sucquin.

Star, poomolasnque ; Pot. pumma-

hump.

Stone, a, kawtcup (see " Rock ").

Straight, lemat-tah' -quot.

Strike, to, ne pack-come ; Len. po-

pachgan-damen, to strike dead.

Strong, misski-u ; Cree maika-

voisiu.

Summer, ma»haquapau-u ; mech-

tchak wapan, H. (= the great or

long light).

Sun, ah-quak; aquequaque ; aeque-

ehkkq, II.; Len. gischuch ; N.J.

kiisku.

Sweet, wee-ing-on ; Len. mngan.

Sweat, nip-ookisi.

There, ennuk, H.

Thick, kee-puckan ; Len. eubbaeh-

can.

Thigh, hunttsunque.

Tliio, ah-Bhee pent-o ; Lea. va'tch&b-

ban.

This, that, you-kan-nah ; Len.

nanni.

Thou, kee ; Len. ki.

Thunder, awah!-shuck; Len. ped-

hakquon, it thunders ; N. J.

patihaakun.

Tobacco, oh'pucque ; N. Eng. puck.

To-day, ewapaicgup.

Toe, nicks-see-equanumps (my)

(= my foot, iks it).

To-morrow, allappahwee.

Tongue, neeannow-ah ! (my) ; Len.

w'ilano (his).

Tooth, neeput-tumps (my) ; Len.

w'ipit (his) ; N. J. uipiitil.

Tree, petuicque ; pauk, H. ; Chip.

pak.

Truth, ko-o-lam ; Len. leke, true ;

wulam, true.

Turkey, pah.'quun ; Len. bloeu ;

N. J. tschikuuna.

Turkey-buzzard, moh waas.

Ugly, matt-it (= bad).

Valley, qualliquawkimuck ; pech-

sechkamikat, H. ; Len. pachsajeek.

Vine, a, mallaw cominamintz.

Viper, apo-tass-sees-a.

Walnut-tree, ah.'sin-ni-mintz (from

again, stone).

Walk, to, n-guit-o-waa.

War, matt-ah-kaaaon; Len. mach-

tdgeen.

Warrior, mait-ah-ki-toeen (see

"War").
Water, nip ; Len. m'bi ; N. J. bee;

Alg. nipt.

Wet, kiaa-ep pai-u ; Len. niakpeu.

Whistle, to, nequeezkao-uhqtiitt-tim;

Len. «t quiachktoonheen.

White, waap-pay-u ; Len. woaptu ;

N. J. o;j«eA;.

Whore, amatlz-e-no.

Wild -cat, laalwaalqu&puaa ; N,

Eng. puMOtc.
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Wild goose, quaJiaw-quunt.

Winding, apaas suc-tucqut.

Winter, pooponu ; iluppoon, H. ; C.

pipon ; N. Eng. popon.

Wife, nee-eeswah! (lit. "my wo-
man ").

Wise, wee-sauce.

Woman, acquahique ; aquahoag,

H. ; Len. ochqueu.

Wood, meeJi-sMz ; michsez, H.

;

Len. minscJd ; Pot. musses.

Woods, pamp tuck-koisk ;

tekene ; Sh. teikou.

Len.

(seeYear, a, nuquolacutquomai

"Month").
Yes, a-amch!
Yesterday, holacquow.

Yellow, wee-sa-way-u ; Len. wisa

weu.

You, kee (= thou).

Young, laimaisu (see "Small ").

1,
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Nacional, of San Jose. This material differs from that described in former

papers in the fact that it was mainly obtained on the Pacific slope of the

country,* while the latter was collected on the Atlantic slope and on the

central plateau. In the enumeration which follows, the localities are

mentioned in greater detail. The total number of species sent by Mr.

Cherrie is thirtj'-three, of which sixteen are additions to the fauna of Costa

Rica, and nine are new to science. I hope to be able to figure these spe-

cies at an early day.

BATRACHIA.

Ubodela.

Haptoglossa pressicauda, gen. et sp. nov.

Char. gen.—Group of Thoriinae, which includes Thorius Cope and
Typhlotritonf Siejneger ; hence the vertebrae are opisthocojlous and the

carpus and tarsus not ossified. Tongue adherent in front and by the mid-

dle. Digits not distinct, 4-5.

This genus is of much interest as the first one discovered in Tropical

America in which the tongue is not boletoid in form. It seems also that

the relation of this form of the western coast to those of the east coast

in this group is the same in Costa Rica as that which prevails in North

America. It is well known that no species of salamander, with a bole-

toid tongue, is found on the Pacific coast of North America.

Char, specif.—Form slender, limbs very small. Length of tail equals

that of the body without the head. Length of head contained in that of

the body to the vent, seven and a half times ; the width less than the

length. A gular and nineteen costal folds, the latter not very distinct.

Fore and hind limbs each equal to three intercostal spaces. Digits indi-

cated by emarginations of the foot border. Vomerine teeth in two moder-

ately arched transverse series, not produced posteriorly on the middle line,

hence well separated from the rather wide single patch of parasphenoid

teeth. Tongue rather small, oval. Nostril of moderate size,.8itualed well

anteriorly. Eye, large. Tail compressed from near base to apex, with a

median dorsal, but no ventral groove, and well-marked vertical grooves.

Color, uniform black ; under side of head and tail a little paler than

other regions.

Measurements. mm.

Total length fl2

Length to posterior angle of mouth 4

Longtli to fore limb 8

Lengllj to hind limb 28.5

Length to base of tail ;M.5

Width of head at angle of mouth :!

This species resembles suporflcially the three smull Halamandors of

*T)ic only oxc>«ptton«i are Non. 388, 330, and H47.

t For ttia pliu-o or thU k«»<ii, mo Cop«, Proceedi. Acad. Phila., Oclober, 1803.
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Mexico and Central America, the Thorius pennatulus Cope, and the two
species of ffidipina (Opheobatrachus). Besides the generic characters, it

differs from the latter in the shorter and compressed tail, etc. From the

former it differs in the larger number of costal folds, smaller nostril, and
in coloration, etc. The single specimen was found at Palma, and is

No. 293 of the collection.

(Edipus vakiegatus Gray. From Buenos Ay res, No. 301.

Salientia. '•

BuFO MAniNus L. Lagarto, Nos. 342. 345 ; Buenos Ayres, Nos. 305-313.

BuFO HiBMATiTicus Cope Buenos Ayres, 310 ; Rio Grande, 366.

Hyla gabbii Cope. Buenos Ayres, 306, 309 ; Lagarto, 375.

Hyla niguipes Cope. Buenos Ayres, 311.

LiOHYLA KANOiDES Copc. LUhodytes ranoides Cope. Proceeds. Amer.
Philos. Soc, 1885, p. 275.

This species differs from the L. rugulom Cope {Proceeds. Amer.
Philos. Hoc , 1869, p. 160) in its more elongate muzzle and in the

smaller and differently shaped tympanic membrane. In the L. rugu-

losa the membranum tympani is round, and is about equal to the eye ;

while in the L. ranoides it is a vertical oval of about half the same diame-

ter. The belly of the L. ranoides is free from rugosities.

Three specimens of this species are in the coUeciion. and they are very

dissimilar in coloration, and neither of them resembles the type. They
may be arranged thus.

I. Light gray ; no dorsal stripe or interocular cross-band. No. 333, near

Buenos Aj'res,

IL Dark brown, a light interorbital crossband, and black W-shaped
mark on interscapular region. No dorsal stripe. Type from Nica-

ragua. No. 14,179, U. S. National Museum,
in. Dark brown, with a pale, narrow dorsal line, and pale interocular

cross- band. No. 288, Terraba.

IV. Dark brown above with a broad pale dorsal stripe, as wide as the

Internareal space. No interocular cross- band. No. 304, Buenos
Ayres.

These specimens agree in having four dark spots on the upper lip, of

which the anterior is below the nostril ; in the legs being marked wilh

a few dark-brown cross-bands ; and in the femur being obscurely mar-

bled behind. The vomerine teeth are close together, entirely within the

interior border of the internal nares, and much posterior to the latter. In

No. 304 the dorsal integument displays a fold from cranium to sacrum on
each side of the wide dorsal stripe ; on the external side of each of these

anteriorly three short folds extend upwards and backwards from the

orbit.

No. 288 is a female, and resembles in color the Lithodytes melanostictus

Cope {Journal Phila. Acad., 1875, p. 109), which is from alpine
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Costa Rica. That species, however, has no digital webs, and the tym-

panic membrane is only half as large, its transverse diameter being only a

quarter of that of the eye fissure. The vomerine teeth also are not so

close together. Specimen No. 283 is a female, and is distended with eggs.

There are no traces of dermal folds. In No. 333 there are traces of the

folds. Dr. Boulenger (^Gatal. Bair. Sal. Brit. Mm., Ed. ii, p. 201)

describes a species of Liohyla under the name of Bylodes palmatus,

although he places under it as synonymous the older names of Liyla

(Liohyla) guentherii Keferstein and L. rugulosa Cope. The size of the

tympanum, and length of hind limb are indefinitely described, but the

back and sides are said to be tubercular, which is not the case in this

species. Mr. Boulenger also states, rather indefinitely, that the toes of

his H palmatus are "one- third webbed." The palmation in L. ranoides

extends to the extremity of the metatarsals. This is one-third the length

of the first and second digits, but much less than a third the length of the

other digits.

The eggs of this species are of extraordinary size, equaling large peas.

LiTHODYTES FLORDLENTUS, sp. nOV.

In introducing a new species of Central American Lithodytes, it is

necessary to point out clearly the distinctive features of those already

known. I confine my attention at present to the species with plain

frontoparietal bones, and therefore omit further reference to the L. pel-

viculus, L. megacephalus and L. gulosus, where there is a crest along the

superolateral angle of the skull. The other species differ as follows

:

I. Heel not reaching the muzzle.

Vomerine patches widely separated ; digital dilatations large ; colors

plain L.. diastema Cope.

Vomerine patches close together ; digital dilatations small ; colors varie-

gated L. -florultntus Cope.

II. Heel of extended leg reaching muzzle or beyond.
«. Tympanic drum equal half lo two-thirds diameter of orbit.

Digital dilatations small, especially on hand L. rhodopis Cope.
a. Tympanic drum small, one-fourth diameter of orbit.

Digital dilatations large, especially on hand L. melanostictus Cope.

The only specimen of the L. florulentus is damaged as to the integu-

ment of its head, which has been destroyed by agencies unknown to me.

The skull with its muscles, and the rest of the body with the integument,

arc preserved. The head is short and depressed, and tlie canthusrostralis is

not distinct. The length of the muzzle from the nostril to the orbit is about

equal to the anteroposterior diameter of the latter, and the nostril is (juite

near the end of the nose. Tlie tongue is subround, and is a little wider

tlian long iti its |>re8ent condition. The intertuil nares are well forwards
;

und4.he vomerine teeth are in two fascicles which are close together, and

are lo far poatcrior to the nares as to bo in transverse line with the pala-
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tine ridges. Tliey are also as far as their own diameter within the antero-

posterior line of the internal nares. The ostia pharyngea are narrow slits

about as long as the nares. The tympanic drum is destroyed, but the

space for it is a vertical oval, with about half the anteroposterior diameter

of the orbit. The heel of the extended hind limb reaches the anterior

border of the orbit. The extremital dilatations are very small. There is

a rather large oval internal or prehallucal tubercle which is entirely ses-

sile ; there is a small external tubercle. There are two palmar tubercles,

and those of the anterior digits are distinct but flat ; those of the posterior

digits are less distinct. The integuments of the inferior and concealed

surfaces are smooth ; on that of the back a few small tubercles are pres-

ent.

The color of the upper surfaces is gray dusted with blackish. The in-

ferior or posterior surface of the bind legs is black, and this color is con-

tinuous with dark-gray cross-bands which cross the superior faces of the

tibia and femur, four over each. The spaces between these cross-bands

are scarlet. The posterior part of the sides and anterior part of the abdo-

men is blackish to brownish, with crimson and orange spots of various

sizes and shapes, the largest in the groin. Three cross-bands on upper side

of foot, and three across forearm. Coloration of head unknown.

' Measurements.
MM.

Total length of head and body 35

Length of head to posterior line of tympanum 12.5

Width of head at posterior line of tympanum 15

Interorbital width 3.5

Length of fore limb 20

Length of fore foot 9

Length of hind limb from groin 51

Length of bind foot 24

Length of tarsus 9

The only specimen of this handsome species contained in the collection

is from Boruca, and is No. 327.

LiTHODYTES RHODOPis Cope, Proceeds. Acad. Phila., 1866, p. 323 ; Pro-

ceeds. Amer. Philos. Soc, 1869, p. 160. Bylodes sallcei Giinther, Pro-

ceeds. Zool. Soc, London, 1868, 487, PI. 38, Fig. 3. Lithodytes podici-

ferus Cope, Journal Acad. Phila., 1875, p. 107, PI. 23, Fig. 9. L. habe-

natas Cope, I. c, p. 109. L. muriciaus Cope, I. c, p. 108, PI. 23, Fig.

13.

After full comparison of the material at my disposal, I strongly suspect

that all the forms described above as distinct species are simply

varieties of a single variable one. In some young individuals the vomerine

series of teeth appear more transverse, as in the individual called muri-

cinus. In such small individuals, the pigment is apt to be brilliant. In

PROC. AMER. PHILOS. SOC. XXXI. 142. 2 Q. PRINTED DEC. 23, 1893.



Cope.] «^3b [Nov. 17,

the present collection a small specimen of only 13 mm. in length has the

entire superior surfaces of a bright violet, as in the specimen called muri

cinus ; but it presents no structural diflference from the form habenatus, and
small examples of the form podiciferus. From Buenos Ayres ; No. 331.

Hylodes stejnegerianus, sp. nov.

Muzzle flat, cantbus rostralis distinct, concave, extremely little promi-

nent. Nostril near the extremity and as far anterior to the eye as the

long diameter of the eye slit. Tliis latter dimension equals the diameter

of the nearly round tympanic membrane. Integument of head smooth ;

that of back with a delicate median fold, and a fold on each side which
diverges at the scapular region and extends to the orbit. Parallel to the

laterodorsal fold is a dorsolateral fold on each side which terminates an-

teriorly near to the oblique fold just mentioned. Between these folds the

integument is tubercular. Sides and belly roughened with small tuber-

cles ; breast and throat smooth. Tongue longer than wide, pyriform,

scarcely notched. Vomerine teeth in two fascicles well bebind the cho-

ame, and farther apart than each one is within the longitudinal line of

the internal border of the nares. The heel of the extended hind limb

reaches the anterior border of the orbit. Width of head 2 3 times in

length of head and bodj'. Digital enlargement^ small.

Color above a dark bistre brown, with a pink band extending on each

side from the eye to the sacrum, passing above the tympanic membrane.
Posterior limbs blackish brown, except the inferior side of the femora,

wliich are a lighter brown. Fore limbs pink with brown cross-bands.

Belly dirty white, the breast and throat densely dusted with brown.

Head uniform blackish brown, with the exception that on the edge of the

upper lip there are three pairs of pale vertical bars which represent the

borders of three lip-spots.

Meamreinent8,

MM.
Length of head and body 15

Length of head to posterior border of tympana 5.5

Width of head at posterior border of tympana 5.5

Length of fore limb 11

Length of fore foot 2.5

Length of hind limb 24.5

Length of hind foot 11

Length of tarsus 4.5

It is only necessary to compare this species with the U. poli/pfi/r/ius Cope
(Proeeedt. Amer. Philo». Soc, 1885, p 27(5) from Nicaragua. In this spe-

cIm the top of the head and eHjiecially the eyelids are tuliercular, while

they arc Hmoolh in the //. nUjuef/erianua, and the integument generally

Is covered with larger and more numerous warts. The muzzle Is shorter
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and wider, and the tympanic disc is only two-thirds the eye diameter.

Finally, the series of vomerine teeth are more transversely extended.

This species is dedicated to Dr. Leonard Stejneger, the distinguished

zoologist now in charge of the herpetological department of the U. S.

National Museum, Washington. It is from Palmar ; coll. No. 295.

Lkptodactylus quadrivittatus, sp. nov.

Form lanceolate ; muzzle narrow and prominent, nostril a little nearer the

orbit than the extremity of the muzzle, but further from the orbit than the

diameter of the latter. Extended hind limb reaching the anterior orbital

border with the heel. Interorbital space wider than eyelid. Skin smooth

except some warts about the scapular region. Two stout glandular ridges

on each side of the vertebral median line. A discoidal abdominal fold.

Subdigltal tubercles well developed ; ungual phalanges not dilated. A
distinct oval internal metatarsal tubercle.

The vomerine teeth are in two arched series which extend outwards to

the line of the external border of the cboanae, and approach close together

on the median line. The choanal are large and about equal the ostia

pharyngea. Tympanic disc a horizontal oval, its long diameter equal two-

thirds that of the eye. Tongue a wide longitudinal oval, openly notched

behind.

The ground color above and on the sides is gray, which is marked above

with four longitudinal black bands. The two median of these are wider

and commence at the end of the muzzle, and extend to the extremity of

the urostyle. They expand above and over the eyelids. The lateral

bands commence narrow at the orbits, and widen on the sides, extending

to the groin. The median dorsal band of the ground color is paler than

the rest of the ground, and has a pinkish tinge, which is probably more

distinct in life, judging from traces of pink near the orbit. The side of

the head is black to and including the tympanic disc ; excepting a

pale stripe which passes below the eye to the lower border of the tym-

panic disc. It Is crossed by two or three black lines which descend from

the eye to the black lip, A pale crescent in front of tympanic disc. A pale

line extends upwards and forwards from the groin on the side. The
limbs are all cross banded, except the tibia, whose upper surface displays an

irregular, wide, longitudinal band, which is a marked peculiarity. Pos-

terior face of femur bounded below by a pale line, which is bordered

above by a brown band. Tibia uucolored, foot brown, below.

Measurements.
MH.

Length of head arid body 37

Length of head to line of posterior edge of tympana 14

Width of head at line of posterior edge of tympana 15

Length of anterior limb from axilla 18

Length of anterior foot 8
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Measurements. mm.

Length of posterior limb 65

Length of posterior foot 31

Length of tarsus 12

From Buenos Ayres ; No. 365.

This species is allied to the L. labialis Cope and the L. longirostris

Blgr. ; the former Mexican, the latter Brazilian. In the latter the denti-

tion and form of head are similar ; hut tlie front is narrower than the eye-

lid, tbe hiQd legs are longer (the heel reaching the end of the muzzle),

and there are but two dorsal glandular folds. The length of the limbs is

as in L. labialis, but the series of vomerine teeth are further extended out-

wards, the muzzle is longer ; and the glandular tubercles of the groin of the

L. labialis are wanting. The original description of the latter species was
taken from young individuals, and includes the statement that the spe-

cies has no discoidal abdominal fold. This is a mistake ; the fold is pres-

ent.

Atelopus VARIU8 Stannius.

Nos. 296-298, Palmar.

Dendrobates tinctorius Wagl., subsp. auratus Gird.

Nos. 290, 369. 370, 371, from Palmar. No. 339 from Talamanca is sim-

ilar, but the pale cross-bands both above and below are much wider,

much reducing the area of the black ground color.

Subspecies vittatus, nova. In this color form the ground is black

everywhere, and the only marks are a pale stripe on each side, which
passes from above the groin above the extremities of the diapophyses of

the vertebra;, on the upper eyelids, and joins its mate on the end of the

muzzle. This form has the lateral stripes of the D. talamancae, but resem-

bles it in no other respect. The second finger equals or is longer than the

first. In D. talamanca it is shorter. Nos. 367, 368, from Buenos Ayres.

REPTILIA.

Lacertilia.

MOCOA CHERRIET, Sp. nOV.

This species resembles tbe M. assata, but diflfers conspicuously in these

respects : First, the limbs are relatively considerably more elongate, for

when appressed to the side they overlap by the length of the anterior foot.

In tlie M. asmta they fail to meet by the length of the fore leg. Second,

the scales are more numerous, being in thirty-four rows ; and those on the

sides arc smaller than those on the back and belly. In M. assata the

number of rows does not exceed thirty, and the scales are of equal sizes,

'i'hirdly, the coloration is different. The ground is blackish olive, and

there Is a black dorsolateral bund which has a not very distinct jmle dor-

sal border. A faint pale median dorsal band is bordered on each side by
a narrow black Hoe. There are small pale dots on various scales, which
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are especially conspicuous on the sides of the hody and tail. On the lat-

ter they are arranged in transverse rows. Fore legs blackish with pale

variegations ; hind legs blackish. The black lateral band extends to the

end of the muzzle, and a less regular one extends from the orbit to the

humerus. Head above pale brown. Fourth, the tail is compressed ; in

M. assata the section is round.

Meaaurementa.
MM.

Total length 56

Length of head and body 23.5

Length to axilla 11

Length of fore limb 7

Length of hind limb 10

Palmar ; No. 293. This species, the second one of the genus found in

America, is dedicated to Mr. George K. Cherrie, the well-known zoolo-

gist of San Jose, who has added much to our knowledge of the life of

Costa Rica.

Gymnophthalmus LiEviCAUDDS Cope. Tretioscincus Icevicaudua Cope.

Epaphelua sumichrasiii Cope. Oymnopthalmus sumichrastii Boulen-

ger.

No. 287, Terraba.

Amiva QUADRiLiNEATA Hallow. (Onemidopliorus). A. gabbiana Cope,

Joum. Acad. Phila., 1875, p. 117, PI. 28, Fig. 3.

"Why Boulenger regards this lizard as identical with the A. undulata

is difficult to understand. The differences are numerous, that in the form

and size of the gular scales being especially marked. The species was

characterized by Hallowell from small individuals ; the present collection

contains one (No. 379) which measures (with tail) 205 mm., which equals

the types of A. gabbiana.

Nos. 303, 313, 322-324, Buenos Ayres ; 373, Lagarto ; 379, Boca Sacate.

I have before me fifteen specimens of A. undulata, and find that ten of

these have three supraorbital plates and four have four. In none of them

are the gular scales so small as in the A. quadrilineata. The specimens

are from various localities between middle Vera Cruz and Guatemala in-

clusive.

Amiva FESTivALlcht.

Boruca, No. 325 ; one specimen.

Amiva leptophrys, sp. nov.

Abdominal plates in eight rows, those of the external row as large as

those of the next row. Keels of caudal scales forming straight lines.

Gular scales larger in several longitudinal rows, the two median especially
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enlarged. One row of seven very large scales on the mesoptychium.

Anal scuta consisting of two large medians surrounded by numerous
smaller scales, separated by several rows from the vent. Femora with

only three rows over the distal fourth of the length ; within this point

small rows separate the plates from the femoral pores ; the latter twenty-

four in number. Tibial plates in three rows, those of the internal very

small ; no heel spurs. The heel of the extended hind limb reaches the

elbow. Five large labials to below the orbit. One postnasal and one

large loreal longer than high. Two preoculars, wide and keeled at their

middle. A preoculo-loreal resting on the labials. Six inferior labials and
six infralabials, the last small. Three supraorbitals; first and second

longer than wide, the third long as wide. Two parietals on each side ;

the interparietal separated from them and the frontoparietals by small

scales.

Color brown above and olivaceous below. On the line where the back

passes into the side, a series of dark-brown spots situated close together,

and presenting angles upwards and downwards. There are about a dozen

between the groin and the scapular region, and a series of indistinct pale

spots is seen between their inferior apices. From their superior apices,

narrow and indistinct dark-brown lines cross the back, sometimes alterna-

ting with each other on the median line.

Measurements.
MM.

Length to extremity of tail 327

Length to vent 102

Length to axilla 87

Length to posterior border of ear (axial) 25

Length of fore leg 43

Length of fore foot 19

Length of hind leg 88

Length of hind foot 47

From Buenos Ayres, No. 818 ; one specimen.

This species is allied to both the A. festiva and A. undulaia, but differs

from both materially in the scutellation of the head. ' The middle and

posterior supraorbital plates are broader tlian long in these species, and

the superior prcocular is narrower, and is keeled near to its anterior bor-

der in whole or in part. The Interparietal plate is in contact with the

surrounding scuta, and not, as in A. leptophrys, surrounded by small

scales.

CELE8TU8 STEINDACHNERII CopC.

From Boruca ; No. 800 ; one 8i)ecimen. This individual 1ms thirty-six

longitudinal sericH of scales, whicli have nine longitudinal keels on the

mi<hile ftnd posterior parts of the body and on tlie tail, and are witliout

proniinenl median keel. Anterior scales smooth. Two prefrontals. This

•pecimen presents characters of both the 0. ateindachnerii and the chaly-
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b(eu8 Cope, and in some respects differs from both. Whether there is one

variable species or not, more abundant material is necessary to decide.

CxENOSArRA, sp. young, Nos. 376, 377.

Iguana TUBERCULATA, L., No. 378.

Anolis longipes, sp. nov.

Size of A. biporcatus ; head short, wide ; limbs long, the posterior when
extended reaching the end of the nose. Tail cyliudric, covered with scales

of equal size, which are freely keeled above and below. Tibia equal

length of head to auricular meatus, and longer than length to occiput.

Scales of body of medium size, subequal, those of belly imbricate and

keeled ; those of back not imbricate and smooth. Occipital plate rather

smaller than the large auricular meatus, and separated by iwo rows of

scales from supraorbital rows. The latter a^e separated from each other

by two rows of scales. Frontal ridges well defined, and separated from

each other by five and six rows. Five loreal rows and six supraorbital

rows, the latter diminishing in size gradually outwards. Scales of limbs

keeled. Scales of top of head, including supraorbitals, with a single keel.

Tail elongate.

Color brown above, dirty white below. A dark -brown band originates

on each side of the occiput, and extends continuously on the basal part of

the tail. On the body a delicate brown line extends above and parallel to

it. A dark-brown cross band between orbits, and a dark-brown chevron

with the angle pointing backwards on the prefrontal concavity. Four
broad dark cross-bands across lips ; limbs indistinctly cross-banded.

Measurements. mm.

Total length 245

Length to vent 83

Length to axilla 40

Len gth to auricular meatus posteriorly 23

Width at auricular meatus posteriorly 16

Length of fore limb 39

Length of fore foot 17

Length of hind limb (to acetabulum) 80

Length of hind foot 34

Palmar, No. 343, adult ; No. 299, Boruca, young.

The small size of the fan in No. 343 indicates that it is a female ; it is

much better developed in the young. No. 299, which is quite small. In

the young, the scales of the head are not keeled, and the keels of the ad-

dominal scales are less distinct. The color is a bright yellow, with a broad

brown band surrounding the head above and below at the orbit, and
another capping the nose and chin, the loreal region remaining yel-

low. The yellow cross-band on the chin which separates these two areas

leaves a visil)le trace on the adult.
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This species is allied to the A. branafordu Cope, which has been found

so far in Nicaragua only. The A. bran»fordu was described from a speci-

men about half the size of the type of A. longipes, but of very similar

proportions. In various details of structure they are similar, but in the

A. bran»fordii the scales of the head and belly are smooth, and the latter

are longer than the dorsal scales. The latter are quite small, which can-

not be said of those of the A. longipes. Finally the coloration is very dif-

ferent. The affinities of A. longipes to A. capito Pet. are not distant. In

the latter species the head is still shorter and wider, and it is covered above

and on the sides with larger and fewer scales, which are without keels.

Anolis intermedius Peters.

San Jos4, No. 338.

Angus trochilus Cope.

Palmar, 319 ; Sierpe, 383, 884 ; loc? 291. No. 384 is a male with very

large fan. There is a trace of carination on the median dorsal scales, and

the tail is compressed, and the median superior row of scales form a

rather prominent serrate outline.

Basiliscus VITTATU8 Wlegm. From Sierpe.

Ophidia.

CoLOBOGNATHUs HOPFMANNii Peters.

San Jo86, No. 347.

Rhadin^a ionita Cope.

Boruca, No. 348. This specimen differs from the type in having only

one preocular plate, and in having the angle of the third superior labial

plate enter the orbit. The first-mentioned character was variable in the

specimens which served as types. In coloration the dots on the gastros-

teges are confined to the anterior sixth of the body, and the belly is yel-

low and not red. There are 117 gastrosteges, while in the type there are

128. Bocourt has shown the great variability in the number of gastros-

teges in this genus. I suspect, however, that the specimen sent by Mr.

Cherrie represents a local race.

DUYMOBIUS RnOMBIFBR PetCFS.

Palmar, No. 883.

Drtmobids odiRULBUs Fisch.

Boruca, No. 881.

DUYMOUIUS PBRCABIMATUS, Sp. DOV.

Scales lanciform, in seventeen longitudinal rows, all keeled except the

first, the Hccond feebly. Head elongate; eyes large, tiieir horizontal di-

ameter equal the space from their anterior border to the posterior border
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of the rostral plate. Rostral plate a little visible from above ; inlernasals

subquadrate ; frontal about as wide at middle as each superciliary, and a

little shorter than the parietals. Loreal longer than high ; one preocular,

which does not reach the frontal. Two postoculars, the superior the

longer, and half bounded posteriorly by the parietal. Temporals, 2-2,

the anterior elongate. Superior labials nine, fourth, fifth and sixth in

orbit ; all longer than high, except the second, which is quadrate, and the

seventh, which is subtriangular. The eighth is much the longest. Infe-

rior labials ten
;
geneialslong, the posterior the longer. Gastrosteges 155 ;

anal 1-1 ; urosteges 145.

Color above, brown ; below, cream color. Small rusty spots appear on

the sides throughout the length, at intervals of two scales, on the fourth

or fourth and fifth rows ; and they are bounded posteriorly by a

small deep brown spot. From the middle of the body posteriorly, the

first three rows of scales are paler than those above them, and the third

row carries a small black spot on each scale. These spots become conflu-

ent into a narrow stripe, whicii is distinct on the posterior fourth of the

body and on the side of the tail. The scales of one and two rows above

this stripe are paler than those of the median dorsal region. Head uni-

form brown, upper lip and below uniform yellowish.

Total length 815 mm.; total length of tail 352 mm.; length of head to

canthus oris, 20 mm.; interorbital width 8 mm.
Boruca, No. 326, adult ; Buenos Ayres, No. 336, young. In the young,

the anterior half of the body presents tiie cross-bars characteristic of the

j'oung of this genus. On the posterior half the cross bars are broken up

into a series of small dark spots on each side, and a narrow longitudinal

lateral stripe below them, as has been already shown to exist in the adult.

Synchalinus corallioides, gen. et sp. nov.

Char. gen.—Teeth equal, smooth. Scales with two terminal fossae.

Body compressed, gastrosteges sharply angulated near extremities ; head

distinct. Pupil round. Anal plate entire ; subcaudals in two rows.

Cephalic plates normal except that the nasals and loreal are fused into a

single, elongate plate.

In this genus we have apparently a colubrine snake of arboreal habits,

which has assumed a boseform character rather than that characteristic of

the tree-snakes proper. In tlie thin scales and fusion of lateral head

plates we have a resemblance to the little known genus, Amastridium, but

that form is of entirely terrestrial habit.

Char, specif.—This snake has at first sight considerable resemblance to

some of the color varieties of the tree boa, Corallus hortulanus. In its

color tints and patterns it also resembles the Spilotes lunulatus m. The
body and tail assume a coiled attitude in spirits like the species of Coral-

lus, and the sharp angles of the gastrosteges show that the habits are

similar.

Scales in twenty-three rows, the first and several median composed of

rROC. AMER. rniLos. see XXXI. 142. 2 r. printed dec. 80, 1893.
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the largest scales. Three or four median rows faintly keeled on the pos-

terior threefourlhs the length of the body. Muzzle subtruncate ; eye

large, its horizontal diameter equal the distance from its anterior border

to the posterior border of the rostral plate. Rostral plate slightly visible

from above ; internasals subquadrate
; prefrontals wider than long.

Frontal shorter than superciliaries, with concave lateral borders ; as wide

at the middle as a superciliary. Parietals as wide as long, and regularly

rounded in posterior outline. Nasal part of the nasoloreal plate with the

superior and inferior borders parallel ; the superior border posterior to the

nas<\l part, sloping downwards to a subacute angle with the inferior bor-

der, which is in contact with the wide preocular. The latter barely

reaches the frontal on one side, and fails to do so on the other. Postoculars

two, the superior larger and half bounded posteriorly by the parietal.

Temporals 2-2; the inferior anterior temporal in contact behind with the

parietal. Superior labials eight, the last very long on both sides, and

probably consisting of two plates fused. Fourth, fifih and sixth plates

bounding orbit, the seventh a horizontally placed parallelogram. Infe-

rior labials 12-13, much divided anteriorly, the posterior six all longer

than deep. Geneials elongate, the posterior pair longer. Gastrosteges

209 ; anal 1 ; urosteges 134. Total length 450 mm. ; length of tail 125

mm. ; length of head to rictus oris 20 mm.
The ground color of the upper surfaces of this snake is a rich j-ellowish

brown. On the narrow dorsal region is a median series of parallelogram-

mic spots of an iron-rust color, each of which has a small blackish spot

at its anterior extremity. On the sides are wide vertical spots of iron-rust

color, which are of equal width with the length of tlie dorsal spots, and

which sometimes coincide with the latter, forming with them broad cross-

bands. The chin and throat are cream-colored, but this color becomes

clouded, first with light, then with darker brown, and then with rusty

red with blackish specks, till the middle line of the abdomen posteriorly is

a dark mahogany. Opposite each vertical lateral bar is a dark spot on the

upturned extremity of the gastrostege. These become darker posteriorly,

forming subquadrate mahogany spots. Immediately below them a wide

pale border further varies the colors of the abdomen. A dark-brown

band passes to the neck posterior to the eye, and tluee descend from the

eye across the upper lip. Top of head rich yellowish brown, with a ma-

liogany spot on the posterior part of the prefn)ntal common suture, the

IMSlcrior part of the frontal, on the middle of each parietal, and

on the posterior external border of each parietal. Lorehl region mahog-

any. Black spots on the anterior and middle inferior labial plates.

liucnos AyrcB, one specimen, No. 340. Tliis is a handsome species,

whoHU colors are well calculated to conceal it on tree trunks and branches

where rusty colors predominate. In general diameter tltey are a good

deal like those of the AmattrUUum vdij'erum of Verugua.
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SiBON SEPrENTKIONALE Kenn.. SUbsp. RUBRICATUM.

No. 346, from Boca Mala, represents a form of this species to whicti sub-

specific rank may be at least accorded. If additional specimens confirm the

characters it may even rank as a species. A decision cannot now be
reached, as only a single specimen has been sent by Mr. Cherrie.

In this form the body is robust, and the head is not separated by a nar-

row neck, although the temporal region is somewhat swollen. The muz-
zle is short, and there are eight superior labials, of which the fourth and
fifth enter the orbit. Oculars, 2-3, the lower preocular, labial. Twenty-
three rows of scales. Five undivided scuta posterior to the vent. The
color of the dorsal regions is bright red ; of the inferior regions, light

salmon color dusted with brown. There are sixty-one transversely oval

black spots on the back, which cover twelve rows of scales transversely,

and two and a half to three and a half rows longitudinally. Small black

spots alternate with them on the third row of scales ; and a less definite

row of smaller spots alternate with these on the second and third rows.

A black band extends from the eye to the last labial plate, and behind and
above it a parallel black band extends from the parietal plate. The ex-

tremities of these bands are fused with the first dorsal spot, the interspaces

being red. Superior labials red, with a black spot in the centre of each

plate. Inferior labials black spotted. Top of head dark brown, bordered

posteriorly on outline ot parietal plates by a red crescent. This is bordered

posteriorly by a black crescent, and is traversed by a median black

stripe which connects the dark brown of the vertex with the anterior four

black dorsal spots Tail blackish red, spotted above. Total length, 660

mm. ; of tail, 133 mm.
I have seen the Mexican Sibon septentrionale living, and the ground

color is light brown, and not red. The color pattern of the form rubriea-

um is peculiar about the head, but in other respects it resembles individ-

uals ot the 8. septentrionale which have numerous dorsal spots.

OXYBELIS ACUMINATA Wicd.

Terraba, No. 289 ; No. 385 without locality.

Elaps nigrocinctus Girard.

Buenos Ayres, No. 341 ; Boruca, No. 339.

Summary.

No. OF New
Specibs. Spbcies.

Urodela 3 1

Salien tia 10 3

Lacertiiia 12 3

Ophidia 9 3

Totals ; 33 9
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Stated Meeting, November S, 189S.

Secretary, Dr. Daniel G. Brinton, in the Chair.

Correspondence was submitted as follows

:

Letters of acceptance of membership were received from

(2221) Dr. Samuel A. Green, Boston, Mass.; (2222) Dr. John

G. Morris, Baltimore, Md.; (2224) Prof. J. M. Hoppin, New
Haven, Conn.

A letter of resignation was received from Hon. Joseph Al-

lison, Philadelphia, and on motion the resignation was ac-

cepted.

The following were placed on the Proceedings exchange

list: Soci^t^ Scientifique du Chili, Santiago de Chili; Oberlin

College Library, Oberlin, Ohio; Texas Academy of Science,

Austin, Texas; Enoch Pratt Free Library, Baltimore, Md.

;

Institute of Jamaica, Kingston, Jamaica ; Journal of the U. S.

Artillery, Fortress Monroe, Va.; Rassegna delle Scienze Geo-

logiche, Rome, Italy ; Royal Microscopical Society, London,

England ; University of the State of Missouri, Columbia, Mo.

;

Observatorio Meteorologico-Magnetico Central, Mexico, Mex.

;

State Historical Society, Lincoln, Neb. ; Facultd des Sciences,

Marseilles, France; Societd Physico-Mathcmatique, Kasau,

Russia; Society of Bohemian Students, Prague, "Slavia,"

Bohemia; University Quarterly, Lawrence, Kans. ; California

State Mining Bureau, San Francisco, Cal.

Accessions to the Library were reported from the K.

Svenska Vetenskaps Akademie, Stockholm, Sweden ; M.

Acaddmie des Sciences, Amsterdam, Netherlands ; K. Biblio-

thuk, '.S Gravenhage, The Hague; Academic Royalc de Bel-

gique, Bruxelles ; Magyar Tudomanyos Akaddmiai, Budapest,

Hungary; Senckenbergischo Naturforscliende Gesellschaft,

Frankfurt a. Main, Germany; R. Accademio dei Lincci, In-

Btitut International de Statistique, Rome, Italy ; Canadian In-

atitute, Toronto ; Yule Univereity, New Haven, Conn.; Geolog-
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ical Society of America, Eochester, N. Y.; Indian Eights' As-

sociation, Messrs. MacCalla & Co., Piiiladelphia ; Department of

State, Bureau of Education, Washington, D. C; Dr. John

Mallett, University of Virginia; Agricultural Experiment

Stations, Orono, Me., Providence, R. I., Ealeigh, N, C;
Board of Education of School District No, 1, Denver, Colo.;

Sociedad Mexicana de Historia Natural, Messrs. Jos^ G. Agui-

lera y Ezequiel Ordonez, Mexico, Mexico.

The following deaths were announced : Dr. C. Leemans, Lei-

den, October 14, 1893, aBt. 81 ; Furman Sheppard, Philadelphia,

November 3, 1893 (b. November 21, 1823).

On motion, the President was authorized to appoint a suit-

able person to prepare the usual obituary notice of the latter.

Prof L. M. Haupt made some remarks on the proposed At-

lantic Coast Ship Canal. He advocated the canal which is to

connect the waters of the Delaware river with those of New
York harbor. Such a canal, he said, would reduce the dis-

tance by water to the coal fields from New York city. As
there are over 6,000,000 tons of coal consumed annually in

New York alone, the saving in this item would be not less

than $3,000,000, which is the interest of $50,000,000, or about

four times the estimated cost of the work. The canal would ap-

pear to be needed by the ports of both New York and Philadel-

phia. The commerce of Philadelphia especially would be

greatly stimulated by such a water-way. Cheap transporta-

tion was the basis of his remarks. What was advocated is the

construction of a deep draught canal. It would be quite as

practicable to ship freight by this canal as it is by railways,

and quite as economical and rapid.

Prof. Ilaupt then detailed the operations of the great canals

of the world. Leaving the Suez and Nicaragua canals out of

the question, he said no canal accomplishes such a great sav-

ing as this one would.

A resolution read in the Senate by Senator Higgins was

then quoted by Prof. Ilaupt, asking that the Secretary of

War be " authorized and directed to cause a gurvey and exam-

ination to be made, at the earliest practicable time, for thelo-
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cation of a ship canal from Philadelphia across New Jersey to

New York Bay."

With these water-ways open, it would be of great advantage

to the United States in war time. Except in an exceedingly

severe winter the canal could be kept open by running ice-

boats.

The following resolution, offered by Dr. J. Cheston Morris,

was unanimously adopted :

That Prof. Haupt's propositiou for a ship canal between New York and

Chesapeake Bay be referred to Council for consideration and recommen-

dation of such action, if any, as it may deem advisable for the Society.

Dr. Brinton made some remarks upon a Nanticoke Indian

Vocabulary compiled for President Jefferson in 1792, in the

possession of the Society, dilating upon its value as the only

surviving relic of that language. On motion of Mr. Smyth,

Dr. Brinton was requested to edit and prepare the same for

publication in the Society's Proceedings.

Prof Cope presented a paper for the Proceedings on a new
genus Tomiopsis.

Mr. Prime called attention to a new gold field in Western

Australia. About 350 miles east of Perth, the chief city of

the Colony, slate occurs broken through by dykes of diorite.

The country is very arid, so much so that water has to be

transported for watering stock and is sold at fifteen cents per gal-

lon. The gold deposit has been opened to but a slight depth.

At the outcrop the bonanza is but two feet wide and about ten

feet long ; at a depth of about twelve feet it widens to four feet,

while the length is doubled. Several tons of ore have been

taken out, which carry 2000 ounces of gold to the ton, which

is probably the richest ore hitherto found. The gold occurs

very coarsely distributed in quartz. The gold is separated by

screening and then blowing the gangue away by air-blast.

Owing to the richness of the ore, the owners work tlie mine

themselves, being afraid to trust hired miners.

And the Society was adjourned by the presiding member.
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Stated Meeting^ November 17^ 1893.

President, Mr. Fraley, in the Chair.

A circular was received from the "Wyoming Historical and

Geological Society,- Wilkesbarre, Pa., inviting the Society to

be present at the opening of its new building, Nov. 20, 1893.

Letters of envoy were received from the Geological Survey

of India, Calcutta ; K. Svenska Velenskaps Akademien, Stock-

holm, Sweden ; Royal Academy of Sciences, Amsterdam,
Netherlands

;
Ministero della lostruzione Publica, Rome, Italy

;

Schlesische Gesellschaft fiir Vaterliindische Cultur, Breslau,

Prussia ; K. Sachsische Gesellschaft der Wissenschaften, Leip-

zig; Central Bureau der Internationalen Erdmessung, Potsdam,

Prussia ; Geological Society of America, Rochester, N. Y.
;

Bureau of Education, Washington, D. C; Kansas University,

Lawrence, Kans.

• Letters of acknowledgment were received from the Public

Library, Wellington, N. Z. (140); China Branch of the Royal

Asiatic Society, Shanghai (139,140); Imperial Academy of

Science (141), Observatoire Physique Central (141), Prof.

Sergd Nikitin (139-141), St. Petersburg, Russia ; Prof Japetus

J. Steenstrup, Copenhagen, Denmark (141) ; Academic Royale

des Sciences, Amsterdam, Netherlands (137-140, and Trans.,

xvii, 1, 2) ; K. K. Astronomisch-meteorologische Observa-

torium, Triest, Austria (139, 140); K. K. Geologische Reichs-

anstalt (140), Dr. Aristides Brezina, Prof. Dr. Friedrich Miiller,

Vienna, Austria (141); K. Geodatisches Institut, Potsdam,

Prussia (140, 141); Redaction der Naturwissenschaftlichen

Wochenschri/t, Berlin, Prussia (139); University of Bonn

(140) ; Naturforschende Gesellschaft, Emden, Prussia (139,

140); Geographische Gesellschaft, Hamburg, Germany (140,

141); M. Otto Bohtlingk, Leipzig, Saxony (141); Verein der

Freunde der Naturgeschichte, Mecklenburg, Germany (140);

Prof. Guido Cora, Turin, Italy (140); Acaddmie des Sciences

et Belles-Lettres, Angers, France (140) ; Socidtd d'Histoire et

d'Arch^ologie, Chalon s. Saone, France (141) ; Universite de
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Ljon, Ljon, France (1-il) ; Redaction de Cosmos, Crate, de

Charencey, M. Victor Duruy, Profs. E. Mascart, Gaston Maspero,

Marquis de Nadaillac, Paris, France (l-il); Society of Anti-

quaries, London, England (141, and Trans, xvii, 3, xviii, 1, 2);

Royal Geological Society of Ireland, Dublin (141, and Trans.,

xvii, 3, xviii, 1) ; Prof. James Geikie, Edinburgh, Scotland

(141) ; American Antiquarian Society, Worcester, Mass. (141)

;

University of the State of New York, Albany (141); Prof.

W. L. Hewett, Ithaca, N. Y. (137-141); Bureau of Ethnol-

ogy (139), Prof. C. V. Riley, Washington, D. C. (141) ; Ne-

braska State Historical Society, Lincoln (140, 141); California

Academy of Sciences, San Francisco (137-139, 141).

Accessions to the Library were reported from Prof, 0. A. L.

Pihl, Christiana, Norway; Association Gdodesique Interna-

tionale, Bruxelles, Belgium ; K. K. Central Anstalt fur Mete-

orologie und Erdmagnetism us, Vienna, Austria ; Schlesische

Gesellschaft llir Vaterliindische Cultur, Breslau, Prussia

;

Verein fiir Geographieu. Statistik, Frankfurt a. M. Germany;

Naturhistorische Gesellschaft, Niirnberg, Bavaria; Nassauische

Verein fiir Naturkunde, Prof. F. v. Sandberger, Wiesbaden,

Prussia; Ministero della Instruzione Publica, Rome, Italy;

Soci^td Autopsie, Soci^td N. d'Acclimation, Paris, France
;

Islenzka Fornleifaf^lag, Reykjavik, Iceland ; Peabody Edu-

cation Fund, Cambridge, Mass. ; Prof. John Henry Comstock,

Ithaca, N. Y. ; Dr. Charles A. Oliver, Messrs. Henry Phillips,

Jr., Frederick Prime, Philadelphia; California State Mining

Bureau, Sacramento, Cal. ; Kansas University, Lawrence.

Photographs for the Society's album were received of Hon.

Frederick Fraley, Drs. D. G. Brinton, J. C. Morris, Mr. Wil-

liam A. Ingham, Mr. Joseph Zentmayer, Prof. E. Otis Ken-

dall.

Announcements were made of the death of M. Karl Cheva-

lier Rousseau d'Happoncourt, Captain of the Imperial and

Royal Ship of the Line, Friindsbenj^ at Pola, Austria, October

2H, 1893, oBt. 51 ; and of Prof. Hermann August Hagen, Cam-
bridge, Mass., November 9, 1893, est. 76.

The President reported the appointment of Mr. McKean to
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prepare the obituary notice of Mr. Farman Sheppard, and

that he had accepted the same.

The President reported the appointment of C. Stuart Pat-

terson, Esq., a member of the Ilenrj M. Phillips Prize Essay

Committee, to fill the vacancy occasioned by the death of the

late Furraan Sheppard.

A paper on *' The Conservation of Osmazome in Roasting,"

was read by Mr. R. Meade Bache.

Prof. Cope presented for the Proceedings a *' Second Con-

tribution to the Batrachia and Reptilia of Costa Rica,"

The proceedings of the Board of Officers and Council were

submitted, as follows

:

COONCIL.

Slated Meeting, November 10, 1893, 8 P.M.

Present : Messrs. Phillips, Tdthiim, Horn, Morris, Brinton.

Dr. Cattel! in the chair.

Minutes of lust meeting were read, and after discussion were adopted.

A letter from the President was read, stating that, owing to a prior en-

gagement, he was unable to attend, and suggesting, should anything be

laid belore Council of sufficient importance, a special meeting should be

called. [See letter file. 1893.]

Pending nomination No. 1849, which had been referred by the Society

to the Council, was taken up and considered. A letter from pending

nomination 1249, soliciting meml)erdhip, was read. After discussion it

was unanimously the opinion of the Board that the old custom of the So-

ciety in regarding as disqualified a person who has solicited membership

in the Society was a good rule, and should be continued.

On motion of Dr. Brinton, seconded by Dr. Morris, pending nomination

No. 1219 was laid on the table.

On motion of Dr. Brinton, Messrs. Brinton, Phillips and Morris were

appointed a Committee to prepare for election to membership a list of

distinguished men [pursuant to the Laws of the Society, Chap, vii, Sec.

4] "of our own or foreign countries, as may in their judgment merit

such distinction ;" and to report such list at the next stated regular meet-

ing of Council.

Prof. Haupt, who was present by invitation, es^plained fully the nature

and object of the proposed Atlantic Coast Ship Canal, from New York to

the South ; and stated that, in his opinion, the best method in which the

Society could cooperate was by helping to create and enforce a public sen-

timent in favor ot the project. After discussion it was

Resolved, That when the Board of Officers and Council aijourn this evening, it shall be

PROC. AMEU. PHILOS. 80C. XXXI. 143. 2 8. PRINTED DEC. 30, 1893.
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adjourned to meet at the call of the President, at such time and place as he shall desig-

nate, to consider a memorial on the subject to Congress, the rough draft of which will be

prepared for submission at that time by Prof. Haupt.

And at 9.30 p.m. the Council was adjourned by the presiding member.

Adjourned Meeting, Thursday, November 16, 1893, at 2 P.M.

Present : Messrs. Tatham, Ingham, DuBois, McKean, Morris, Price,

Wurtz, Phillips, Cattell.

President Fraley in the chair.

Prof. Haupt, who was present by invitation, explained the object of the

meeting, and submitted a preamble and resolutions, which, after discus-

sion and ameadment, were unanimously adopted, as follows :

The Board of Officers and Council of the American Philosophical Society, to whom
was referred the question of the ship canal along the Atlantic coast, has the honor to

report:

That after due consideration of the su^^ject in its various bearings, it would recom-

mend the Socieiy to prepare and transmit a memorial to Congre-« urging definite and
immediate action by the United States, and to this end it lias prepared the accompany-
ing draft of the same, which is respectfully submitted as a basis for action.

Whereas, The construction of interior deep draught water communication along the sea-

board is of the utmost importance in a military point of view, and would have great iu-

cidental commercial advantages in time of peace ; it i<5, therefore,

Resolved, That the American Philosophical Society respectfully memorializes your
honorable bodies to make such appropriations for the examinations, surveys and reports

upon the more impwrtant links in this system, especially «s to the connection between

New York bay and Delaware river, and between Delaware bay and Eik river, as in

your judgment may be considered sutficieut to inaugurate the work.

And your petitioners will ever pray.

On motion of Dr. Morris, the acUon on pending nomination 1249 was

reconsidered.

Various suggestions and resolutions were ofTered, and ultimately, upon

motion of Dr. Morris, the Council resolved unanimously to report to the

Society unfavorably upon nomination 1249.

And at 3.80 p.m. the Council was adjourned by the President.

Oil motion of Mr. Prime, the consideration of the proposed

memorial to Congress was postponed until the next stated

meeting of the Society, announcement of the same to be placed

on the meeting notice?.

The President stated, in reply to a question, that the un-

favorable report upon nomination 1249 iiad the same elVect as

a similar action upon the part of a committee of a legislative

or deliberative body.

New nominations Nos. 1265, 1266, 1267, 12G8 and 1269

were read.

Pending nomination 1249 was read.

And the Society was adjourned by the President.
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Stated Meeting^ December 1, 1893.

Secretary, Dr. Brinton, in the Chair.

Photographs of Dr. Ruschenberger and Dr. Wurtz were re-

ceived for the Society's album.

The President reported the following as the Committee

under the resolution of Mr. Williams to consider a plan for a

general Index of all Transactions, viz.: Messrs. Williams,

James, Brinton, Horn, Price.

The death of Thomas M. Cleemann (Nov. 16, 1893, set. 50)

was reported, and the President was authorized to appoint a

suitable person to prepare the usual obituary notice. Mr.

Frederick Prime was subsequently appointed.

The Treasurer's report was presented and referred to the

Finance Committee.

The Publication Committee reported.

The pending resolution relative to the Atlantic Coast Ship

Canal was taken up and considered. After discussion by
Messrs. Prime, Morris, Haupt, Cope, Dolley, et al, the Society

adopted the resolution reported by Council on November 17.

Dr. Cope made an oral communication on '' Spermatodus

pustulosus," from the Permian beds of Texas.

Pending nominations 1219, 1265, 1266, 1267, 1268 and 1269,

and new nominations 1270, 1271, 1272, 1273 and 1274 were

read. On motion of Dr. Morris, nominations 1268, 1269, 1270,

1271, 1272, 1273 and 1274, being of non-resident members, were

referred to Council to examine and report upon the same

before action should be taken thereon by the Societj.

And the Society was adjourned by the presiding member.
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Stated Meeting^ December 75, 1893.

President, Mr. Fraley, in the Chair.

Dr. Charles Schaffer was presented to the Society and took

his seat.

The President reported that the memorial authorized by the

Society at its last meeting had been signed, and presented to

Congress by Senator Cameron and Kepresentative Ilarmer.

Letters ofenvoy were received from the Minist5re desTravaux

Publics, Paris, France ; Societd de Geographic de Toulouse,

France ; Royal Statistical Society, Zoological Society, London,

Eng.; Royal Irish Academy, Dublin; Literary and Historical

Society, Quebec, Canada ; Bureau of Ethnology, Washington

D. C; Wisconsin Academy of Sciences, Arts and Letters,

Madison ; Colorado Scientific Society, Denver, Colo.; Geologi-

cal Survey of Texas, Austin.

Letters of acknowledgment were received from Institut

Egyptien, Cairo (139, 140) ; Comit^ Geologique de la Russie

St. Petersburg (139-141); Societas pro Fauna et Flora Fen

nica, Helsingfors (139-141); AkademiaUmiejetnosci, Krakow
Austria (139-141); Prof. Peter R. von Tunner, Leoben

Austria (139-141); Anthropologische Gesellschaft (140, 141)

Dr. Friedrich S. Krauss, Vienna, Austria (141) ; Naturfor

schende Gesellschaft des Osterlandes, Altenburg (141) ; An
thropologische Gesellschaft, Berlin, Prussia (141) ; Universi

tiits Bibliothek, Bonn, Prussia (141) ; K. Siichs. Meteorolo

gische Institut, Chemnitz, Saxony (141); Geographische

Gesellschaft, Naturhistorische Gesellschaft, Hannover, Prussia

(140); Naturwissenschaftlicher Verein fur Schleswig-llolstein;

Kiel, Prussia (140) ; K. Siich. Gesellschaft dor Wissenschaften

(137, 141); Prof. I. Victor Cams, Leipzig, Saxony (141);

Socidte de Physique et d'Histoire Naturelle, Geneva, Switzer-

land (140); R. Comitato Geologic© d'ltalia, R. Accademia dei

LiDoei, Rome, Italy (141); MuF6e Guimet (141), Dr. Edward

Pepper (189, 140), Paris, France; Royal Society (141, and
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Traus., xvii, 3 ; xviii, 1), Geological Society (141, and Trans.,

xvi), 3 ;
xviii, 1), Dr. W. H. Flower (140, 141), London, Eng.;

Radcliffe Observatory, Oxford, Eng. (141, and Trans., xvii, 3
;

xviii, 1) ; E. Geological Society of Cornwall, Penzance, Eng.

(141); Mr. Joseph Prestwick, Kent, Eng. (139) ; Academy of

Science, Rochester, N. Y. (140, 141) ; State Mineralogist, San

Francisco, Cal. (140, 141); Dr. C. S. Dolley, Philadelphia

(140); Smithsonian Institution, "Washington, D. C. (137-

139) ; Museo Nacional, Buenos Aires, S. A. (136-138).

Accessions to the library were reported from the Neder-

landsche Botanische Vereeniging, Nijmegen ; M. Richard

Wagner, Jena, Germany ; Ministtire des Travaux Publics,

Paris, France ; Victoria Institute, Editors of Nature, London,

Eng.; Literary and Historical Society, Quebec, Canada; Indian

Rights Association, Dr. C. A. Oliver, Mr. Henry Phillips, Jr.,

Philadelphia ; U. S. Coast and Geodetic Survey, Bureau of

Ethnology, Washington, D. C; Academy of Sciences, Austin,

Texas ; University of California, Berkeley ; Agricultural Ex-

periment Station, Fayetteville, Arkansas.

An obituary notice of the late Joseph Zentraayer, by Dr.

Charles A. Oliver, was presented.

The following deaths were announced :

Joseph D. Potts, Philadelphia, December 3, 1893, aet. 64.

John Tyndall, London, December 5, 1893, aet. 74.

On motion, the President was authorized to appoint a suita-

ble person to prepare an obituary notice of the late Joseph D.

Potts.

The appropriations for the ensuing year were deferred until

the next regular meeting of the Society.

This being the evening for balloting for candidates for mem-
bership, nominations Nos. 1249, 1265, 1266, 1267 were read,

spoken to and balloted for.

Pending nominations Nos. 1268-1274 were read.

A communication entitled, " A Tabulation of the Movement
of Civilized Society Westward in the Natural Order of Time,"

was presented through the Secretaries with a negative recom-

mendation.
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On motion, the Secretaries were instructed to return the

same to the author as undesirable for publication by the

Society.

Dr. Cope presented for the Proceedings a paper by Prof.

Jesse W. Hubbard, entitled, " The Yolk Nucleus in Gyma-

togaster aggregatus^

Dr. Cope made some remarks upon the results of late ex-

plorations by Mr. Henry C. Mercer, of the Durham Cave of

Bucks county. Pa., near Easton, and of Hartman's cave, Mon-

roe county. Pa., near Stroudsburg.

Dr. Brinton spoke of the negative results from the researches

heretofore made by Mr. Mercer in American caves, as furnish-

ing no evidence of the existence of a race prior to the Indian

inhabitants of this continent.

After all the other business of the meeting was ended, the

ballots cast were counted by the Tellers, who reported to the

President that the formalities necessary for election to mem-
bership had not been fulfilled in the present instance.

And the Society was adjourned by the President.

Obituary Notice of Joseph Zentmayer*

By Charles A. Oliver, M.D.

{Read before the American Philosophical Society, December 15, 189S.)

"Two things," says Kant, "fill me with awe, the starry heavens and

Ihc sense of moral responsibility in man," but how insignificant are these

wonderful words to that marvelous expression,

" Whene'er a noble deed Is wrought,

Whene'er Is sixikcn a notjle thought,

Uur liearts in gliul Ktirprisu

To higher levels rise
"

nl ono of America's greatest teachers of poetical truth. So hero, when it

becomes the duty of one to give the life history of anotlier greater than

•The writer la under obligations to I'rof. Ryder ntid nuiny others for the fiictH and

dates herein given.
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himself, and to tell that story truthfully to those who have better and
greater understanding of the details of that life's work than himself, the

task becomes not only necessarily difficult, but doubly a happiness. Soto

the present memoirist, although knowing the subject of this sketch most
intimately in his chosen pursuit, yet he feels a deep sense of duty and

doubt in action when confronted with an undertaking which he can do no

less than denominate as a labor of love.

His first meeting with Mr. Zentmayer was some thirteen years ago, when
he found himself ushered into a most curious little workshop on Fourth

street above Walnut street, replete with all manner of cumbersome,

peculiarly shaped and intricate devices in what seemed old steel and dirty

brass ; from tl>e midst of which, the plain though truly honest face of Teu-

tonic type welcomed him with a cheery " Good-morning !"

From that first acquaintanceship, the most revered and kindly friend-

ship existed ; a friendship which was only severed and broken upon the

day that word came that he was no more—the day when the first knowl-

edge of the loosening of the silver cord and the breaking of the golden

bowl that bound and held him with us, was made known.
He left us, not for evermore, but passed from us filled with Beethoven's

hope, as he, too, was about to tread into that great unknown way.

" Bruder, tiber im Sternenzelt

Muss ein lieber Vater wohnen."

Joseph Zentmayer first saw the light of day in Manheim, Baden, on the

27th day of March, 182(5. After the completion of his studies in the town
gymnasium, he found himself for the first time ushered into that work to

which he was destined to contribute so much that is good and so much
that is useful. After faithfully serving his apprenticeship with the opti-

cian of his native place, and obtaining the foundation of the knowledge

and skill which has marked him as a correct analyzer and a wonderfully

ingenious contriver of mathematical and optical instrumentation, he

further increased his power of observation and improved his technique by
associating himself with some of the principal optical establishments in

Karlsruhe, Frankfort, Munich and Hamburg. At the last named place,

he was iinder the tutelage of the world-famous Repsold brothers, and

there received advantages which he put to account in the later construc-

tion of astronomical apparatus.

The rapidity of strength of his character, and the early maturity of his

love for individual independence and national liberty made themselves

the keys by which the recesses of liis future life were opened. Republican

in spirit, he actively vouchsafed his nation's unsuccessful stroke for freedom

when he was about twenty-two years of age, thus bringing him into this

country in the year 1848. For five years he nobly fought his battle of

wage-earning in some of the best optical establishments in Baltimore,

Washington and Philadelphia, until in 1853, with a single foot-lathe, a

stout heart, willing hands, and a steadfast purpose, he began the manu-
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facture of mathematical and optical instruments at the corner of Eighth

and Chestnut streets.

One of his earliest orders was the construction of a large compound
microscope for the late Dr. Paul B. Goddard. The excellence of the

instrument and his continually increasing local reputation amongst the

prominent scientific men soon secured him the patronage of many of the

leading histologists, microscopists and mineralogists. These business

connections soon brought with them the pleasant and ever extending

social and scientific associations, so common and so universal amongst

those whose life aims are for intellectual good and philosophical research.

Although reticent to a degree and unassuming amongst large bodies of

men, yet his uncompromising honesty of opinion when sought for, his con-

slant willingness to help solve the most difficult problems in theoretical

and applied optics, and the clear, forcible and logical manner with which

he grasped and handled any subject in question, made men seekers of him

rather than he of them.

Ever thus he was surrounded by distinguished men of all professions

and occupations who were interested in microscopical and optical

science ; men, who as friends and brothers, sought his workshop to take

his counsel in the solution of vexed problems in the laws of light ; men,
who as students came to him to gain his advice as to the best form of con-

struction of instruments of precision ; and aye, even overwise tyros will-

ingly found in this patient and unassuming man the calm and dignified

correction that they had not supposed themselves able to receive.

Most approachable ; always cordial; unbiased in his feelings towards

the crudities of individual belief ; and unlimited in his liberality in regard

to personal and national opinion, he embraced those qualities that make
a man lovable, craved for, and sought after.

For nearly a quarter of a century he fought and rapidly subdued many
of the vexatious questions in the construction of some of the most im-

portant mechanical details of the microscope, thus not only siniidifying

and perfecting the necessary apparatus, bringing greater ease, more com-

fort and superior results in technique to the practical n'icroscopist, but

obtaining those incentives and inducements for better and increased

action. For these endeavors he received those official recognitions, by

l>rizc, medal, honorable mention and scientific distinction, that lead all

lionest and conscientious workers and observers to higher pianos of em-

ployment.

As early as 1865 he received a diploma as an award for merit from the

Massachusetts Charitable Mcchaniail Association, followed but nine years

later by another from tlio Franklin Institute of this <Mty. How much he

waH commended for in the receipt of the Elliott Cresson gold medal on the

18th of January, 187r), which was entrusted to the recommendation of the

Franklin Institute of the State of Pennsylvania, by the provision of the

founder'fl will, can only be guessed at by tlio following points of excel-

lence—the marked fupcrlorily of general workniansliip and finish ; the



1863.] «^'^i [Oliver.

improved plan of setting the binocirtar prism ; the introduction of a cir-

cular rotating and concentric stage ; the plan by which exact amplification

of the image in the binocular instrument is obtained ; the invention of a

direct vision-erecting prism ; the improved and perfect (mark the word

"Perfect") mechanical finger ; the optical superiority of the lenses ("the

lenses have no superiors "); and lastly, " for the erection and conduct of

an optical establishment in our own city wherein work equaling the best

done abroad is done on principles of honesty and thorough mechanical

skill ; and all this as the result of one unaided individual." The Franklin

Institute of the State of Pennsylvania also deemed it wise to give a silver

medal for the same reasons. These all-sufficient reasons—which were the

embodiment of the combined opinion of the Committee on Sciences and

the Arts of the Franklin Institute, a committee composed of such repre-

sentative men as B. Howard Rand, M.D., J. G. Hunt, M.D., George R.

Morehouse, M.D., J. Soils Cohen, M.D., E, Otis Kendall, Charles M.

Cresson, M.D., E. Thomson and H. C. Wood, Jr., most of whom as mem-
bers of this Society are now with us in higher and more exalted positions

—must bring vividly before us, in this later generation, the admiration and

respect with which he was held at that time—a proof of scientific gratitude

for individualized success, made still greater when it is known that its

award was the second since its founding in the year 1848.

Listen to what the United States Centennial Commission for Awards at

the International Exhibition held at Philadelphia in 1876 found sufficient

reasons to offer a bronze medal for the microscope stands of Mr, Zent-

mayer : "For superiority of workmanship, rigidity and freedom from

tremor, and the convenient arrangement of their moving parts as unsur-

passed by any in use." "Besides the forms already familiar to microscop-

ists, he has presented one which is substantially new, and which embodies

a number of important improvements .... this exceedingly ingenious

stand is in every important respect original with the exhibitor, and is pre-

sented as a characteristically American stand," . . , . "The objectives

of 3 inch focus, 1^-inch, y^g-inch, ^ inch, ^-inch and |-inch are not sur-

passed in defining power by those of any other maker," " The resolving

power of the ^ and ^-inch is also remarkable." .... "For a pocket

microscope which folds up without separation of parts into a case, which

when in use forms its stand, and is small enough to be carried without

inconvenience in the coat pocket," "For an admirable dissecting

microscope, furnished at a low price." " Further, of the numerous forms

of apparatus accessory to microscopic observations, exhibited by Mr.

Zentmayer, may be mentioned as especially worthy of commendation,

a very ingenious erecting prism, a mechanical finger for picking up and

arranging diatoms and other minute objects," etc.

To this stand he added a most important arrangement, without which no

microscope can be considered complete. This consisted in a swinging sub-

stage, which, while carrying an achromatic condenser or illuminating

apparatus, held a mirror which swung around a pivot placed behind the

PROC, AMER. PHILOS. 80C. XXXI. 142. 2 T. PRINTED JAN. 15, 1894,



OUver.] ^OJ [Dec, 15^

stage, of which the axis passed IhrRugli the object observed, so that the

object is in the focus of the illumination in every position. This remark-

ably ingenious plan of swinging tlie substage and the mirror so as to have

tlie object as its centre, induced numerous foreign and domestic nialcers to

employ this important principle in optical construction.

Two years later, a third and most important honor was added to the list

by the Committee of Awards on Microscopes at the Paris Exhibition, who
found fit to give a silver medal and a diploma to Mr. Zentmayer for the

superiority, manifold value and simplicity of his workmanship.

Recognizing the value and convenience of the Abbe system of condens-

ing lenses or illuminator in stands that are provided with substages, he

modified the ordinary form by so placing the carrier that the diaphragms

can be readily changed and arranging the contrivance so that the dia-

phragm cannot only be moved over the field by rack and pinion, but tliat

it can be revolved. How much we must praise his exquisitely simple,

single-prism, total-reflecting camera lucida which is so contrived as to be

used either in the upright, angular or horizontal positions of the draw tube

of the microscope.
• IIow exasperatingly easy of comprehension and yet how excellently

adapted for their purpose are his contrivances of the life current and

siphon-slides so arranged in accordance with Mr. S. D. Holman's ideas

that varying degrees of circulation in animalculaj can be made visible, not

only to the individual student at work with his highest powers, but

actually made recognizable to large audiences during class-work instruc-

tion and lecture-room demonstration. Again, the wonderful mechanical

construction of Prof. John A. Ryder's automatic microtome, where, with

an ordinary razor, tissue-sections of .0025 mm. thickness can be cut by

the merest novice, and objects to the length of fifteen centimetres and two

centimetres wide can be completely cut serially into almost any desired

thickness. Further, the botanical dissecting microscope designed and

conslructed to meet the requirements of Prof. J. T. Roihrock, of ihe Uni-

versity of Pennsylvania (a member of this Society), in his botanical class
;

his clinical stand for accurate examination of any object by a large class,

by being passed from hand to hand, that the memoirist has so often used

in his student-days ; the chenpening and simplification of the microscope so

as to bring a properly constructed and adeijuately working piece of appa-

ratus Into the hands of llie student of limited means, thus allowing him to

become an cs.sential factor in scientific progress : these few contrivances

arc but a limited numl)cr of the mechanical triumphs that resulted from

the employment of the never-ceaseless mind of Joseph Zentmayer (the

optician), as lie proudly styled himself, for more than a half century. Is

it any wonder that we exclaim with Von Humboldt, " In the moral world

tlicro Is nothing intposHible, if we bring a thorough will to it. 3Ian can do

cverylliing with liimself.

"

An iiiturcHling incident in his life is the history of the patent of his

doublet pliutogmpiiic Ions, which is composed of two deep meniscus lenses
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with their convex sides placed outwardly. He made the outer meniscus

one-half larger than the back lens, thus allowing six different combina-
tions with seven single lenses. Such a lens having an angle of nearly

ninety degrees and great deptli of focus, and giving extreme sharpness

over the whole field, and being free from all distortion, necessarily became
a most excellent instrument for architectural work and copying.

Tlie story of the invention is this: One year before the patent of the

lens was obtained, Mr. Coleman Sellers, who was at that time greatly

interested in photograpliy, requested Mr. Zentmayer to explain the theory

of the then favorably known *' Globe lens." Whilst examining a sample

of the lens, Mr. Zentmayer remarlted, "Why did the inventor adopt an

acliromatic combination, wlien the same or even better results could have

been obtained by the combination of two simple meniscus lenses? Recog-

nizing the force of the query, Mr. Sellers requested Mr. Zentmayer to ex-

periment with a double lens. Tliis having been successfully accom-

plished, lie urged him to apply for a patent, which was reluctantly agreed

to and done after the most earnest solicitation.

The introduction of this lens engendered a most spirited controversy as

to question of the theory in optics involved in its construction. Prof.

Henry Morton, Dallmeyer and other well-known authoritative scientists

and experts, both here and abroad, took part in this discussion. Mr.

Zentmayer's personal appearance in the matter, which showed itself in a

short article entitled " Refraction without Dispersion and some Reflec-

tion," in the August, 1867, number of the Philadelphia Photographer,

proved at once in a most forcible and logical manner that the writer was a

consummate master in the field of theoretical and applied optics ; a paper

that immediately established him as America's foremost optician.

One monograph, as further illustrating the remarkable clearness, ease of

expression and fullness ot comprehension with which he surrounded one

of the most abstruse and most readily misunderstood of the theoretical and
applied sciences—optics—is liis illustrated brochure of twenty-three pages

entitled " A Lecture on Lenses." This, which appeared in the May and
June, 1870, numbers of the Journal of the Franklin Institute, is even now
authoritatively recognized as one of the best, the most concise, and the

clearest expositions of the subject that has ever been presented to the

public.

Engaged as the official maker of the microscopes used in the hospitals of

the United States Army ; appointed a member of the Iowa Total Eclipse

Exhibition in 1869, to the success of which he contributed largely by the

device of some of the most delicate of the photographic machinery ; a

member of the Judge of Awards in the 1874 Fair of the Franklin Insti-

tute, the International Centennial Exhibition in 1876, and the Electrical

Exhibition in 1885 ; a life-member of the German Hospital, and a member
of the American Philosophical Society, the Academy of the Natural

Sciences of Philadelphia, both the American and British Associations for

the Advancement of Science, the Franklin Institute ot Philadelphia, both
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the American Society and the New York Society of Microscopists, the

Biological and Microscopical Society of Philadelphia, the Philadelphia

Photographic Society, the Young Maennerchor, the Turn-Gemeinde, the

Kiinstlerverein, we can well see that not only was his public work of the

most varied character, the most useful to both his city and his country,

and of the most value to science, but that his associations were the widest,

the most congenial, and the most elevating in cliaracter.

Amongst his intimate German friends, his literary knowledge of the

authors in his native tongue was well known. Ever a lover of Goethe

and the cynical wit of a Heine ; deep in the matchless guessingsand won-

derful intuition of a Von Humboldt, he lived with them the ideal life that

always remain ideal to a kindred Teutonic mind.

How much we must praise him when in spite of the fact that he ac-

quired our language (one of the most difficult) after he had gained his

majority, he read and reread that never-to-be-repeated series of studies of

the human passions by William Shakespeare, enjoyed the young passionate

and conscienceless words and thoughts of BjTon, laughed and sighed

with Burns, walked with Dickens, and followed our own poet laiireate,

Longfellow.

These associations, as well as those higher correlated ones of music,

painting and sculpture, formed both in public life by active membership in

various local literary and physical-culture societies, and in the privacy of

home with its small, though well-selected collection of works of arts, to

which he brought many of his literary and artistic friends, evidence not

only his exceptional taste in these the pleasures of higher mental life, but

exhibit his acumen and critical judgment in their enjoyment.

After a lingering and extremely sad illness he died in Philadelphia,

Pa., on the 28th day of March, 1888.

How can we better do in this meagre sketch than repeat the words of

the resolution passed by those nearest and dearest to him in his daily work,

his workmen for the last quarter of a century.

Rftolved, That we give public expression to our regard for the memory of tlie late

Jost.']>h 5Centmayer, as a maii whoso benevolence, good nature, modi-sty and friendly dis-

position endeared him to us through many years of social intimacy ; as a worlsman

who?* originality, thorough practical sliill and energy lias made his name known
tbnjughout the scientific world ; as an employer wliose sense of justice and equity

equaled his superior natural abilities; as a friend upon whoso judicious counsel we
could always rely ; and that, in our memories, ho shall ever be an example of what
ootutitiitea a good man."

Jtutum et tenacem propositi virum.
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DoLLEY, Charles S. page.

On the Thyrsus of Dionysos, aud the Palm Inflorescence of the Winged Figures

of Assyrian Monuments 16, 109

DwiGHT, Thomas.

Observations on the Psoas Parvus and Pyramidalis. A Study of Variation. 117, 132

Gentry, Thomas G.

The Fungi of Philadelphia and Its Neighborhood 136, 251

Hubbard, Jesse W.

The Yolk Nucleus in Cymatogaster aggregatus 868

Lyman, B. S.

The Great Mesozoic Fault in New Jersey 246, 247, 814

Packard, A. S.

The Life History of Certain Moths of the Family Cochliopodidse, with Notes on
their Spines and Tubercles 11, 83, 132, 139

Phillips, Francis C.

Researches upon the Chemical Properties of Gases 132

RiTTER, W. F. McK.

On a New Method of Determining the General Perturbations of the Minor

Planets 124, 132

Ryder, John A.

Energy as a Factor in Organic Evolution 136, 192

On the Mechanical Genesis of the Fowl's Egg 138,203

SCOTT, W. B,

On the Mammalian Fauna from the Deep River Beds of Montana 251

A Tabulation Movement of Civilized Society Westward in the Natural Order of

Time 357, 358

Oral Communications.

Blodget, Mr. '

)laps showing the resources of the State ot Pennsylvania for the Chicago

World's Fair 231

Brinton, D. G.

On the meaning of the Mexican Calendar 251

Nanticoke Indian Vocabulary (requested to prepare same for publication) ... 350

Cope, E. D.

On the fauna of the Eurystylus and Equus beds of the Staked Plains 11

PROC. AMER. PHILOS. SOC. XXXI. 142. 2 U. printed JAN. 15, 1894.
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Cope, E. D. Page.

In regard to some stone implements occurring in Maryland, on the Potomac . . 229

On Spermatodus pustulosus 355

The results of late explorations by Mr. Henry C. Mercer 358

Haupt, L. M.

On the Atlantic Coast Ship Canal 349, 353, 854

Prime, Mr,

On the present revolution taking place in iron making in the United States. . . 138

On the classification of ore deposits, and proposition of a new system 254

Ryder, John A.
The adaptive forms and the vortex motion of the substance of the red corpus-

cles of vertebrates 231

On the forms of fossil sharks, family Cladodontidai 254

Miscellaneous.

Academy of Natural Sciences, Philadelphia, letter from in relation to the Keatlng-

Poinsett Collection 5, 6

Academic de Belgique, Bruxelles, circular requesting subscription to the works of

Jean-Servais Stas 128

American Historical Association, Washington, D. C, communication from 234

Anthropological Society, Washington, D. C, circular relative to citizenship, prizes to

be awarded 233

Atlantic coast ship canal, referred to Committee 349

Reported on by Committee 353, 354

Memorial to Congress on .355, 356

American Folk Lore Society, circular announcing its annual meeting 2

Appropriations for ensuing year deferred 357

Bressa Prize, announcement of, by R. Academy of Sciences, Turin, Italy 5

Committees

:

Standing Committees 8, 9

On Michaux Legacy 7, 8

On Finance, William P. Tatham appointed iu place of W. B. Rogers, deceased . . 254

On Publication, reported 355

To Examine and Report upon a Paper by Francis C. Pliillips 132,136

To Examine Catalogue of Martindale Library, and to purchase any books con-

tained therein, important to the Society 229

To Examine and Report on W. B. Scott's Paper 251,253

On Pliillips Prize Essay, C. Stuart Patterson appointed a member of the Committee 353

To Prepare a General Index of all Transactions 355

Cooperative Index of Transactions 247, 251, 252

Congrt^s Internationale de Zonlogic, circular relative to prizes to bo awarded 233

Curators, communication iVom 227

Report • .... 12

Columbia CJillege, New York, circular from, concerning the Loubat Prize 14

Coucii, Dr. Elliott, request for further extension of time to retain lliu Lewis and Clark

M88 1

Lett(>r tlianklng the Society for Its loan of same
Council, KIcctlon, annual 3,4

MlnutCH of, Hiilimltted 16,133,229,353

Kndoneii Atlantic const Milp canal 353,854

Crunp, Mr. C. U., proaeutisd to tbo chair 228
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Page.

Dercum, Dr. Francis X., presented to the chair 5

Erratum, page 132, line 12 from top, should read, "President was authorized to ap-

point a suitable person to prepare the usual obituary "

Number commencing the list of newly elected members should be 2214 instead

of 2218 231

Forestry Commission, resolution requesting Senate and House of Representatives to

vote in favor of the bill 16

Friesch Genootschap voor Gescheed Oudheid en Taalkunde, Leeuwarden, Friesland,

letter announcing the death of three of its members 251

Gadoline, Hon. Axel, death of. 14

Goodwin, Mr. Harold, presented to the chair 1

Hodgkins' Prizes, circular relating to ' 137

Keating-Poinsett Collection, letter from the Curators of Academy of Natural Sciences

relating to the 2, 5, 6

Letter from Department of Archaeology of the University of Pennsylvania re-

questing the deposit of the 13

Kokcharow, Hon. Nicholas, death of . , 14

Liberty Bell, phototype of, presented by Mr. F. Gutekunst 241

Librarian nominated 4

Reelected 9

Loubat Prize, regulations concerning 14

Macfarlaue, Dr., presented to the chair 9

Motions

:

To introduce electric lighting into the building 130

Mr. Fraley, in reference to the Haldeman Indian Collection 227

Dr. Morris, Curators to dispose of objects of no value 227

Dr. Morris, Nominations 1271-1274 referred to Council 355

Mr. Prime, memorial to Congress considered 351

Mr. Smyth, Nanticoke Indian Vocabulary to be prepared for publication 350

Mr. Williams, Cooperative Index of Transactions 247, 251, 252

Nanticoke Indian Vocabulary 350

Naturhistorische Verein der Preussischen Rheinlande, etc., Bonn, Prussia, Invitation

to celebration of its fiftieth anniversary 247

Niederrheinische Gesellschaft fiir Natur- uud Heilkunde, Bonn, Prussia, invitation to

celebration of its seventy-fifth anniversary 247

New E.vchanges ordered 1, 130, 348

New Haven Colony Historical Society, invitation to dedication of new building . . , 233

New York State Library, Albany, letter from, asking the Society to exhibit its publica-

tions at the Columbian Celebration 6

Nominations read 4, 9, 11, 16, 130, 132, 136, 138, 227, 229, 247, 251, 251, a54, 355, 357

Balloted for—Nos. 1235, 1250, 1251, 1252, 1253, 1254, 1255, 1256, 1257, 1253, 1259. . 16, 229

Nos. 1260, 1261, 1262, 1263, 1264 254

Nos. 1249, 1265, 1266, 1267 357

Pedessalli, Prof. D. Gulseppe, death of. 14

Photographs received

:

Dr. F. A. Genth and Prof. F. A. Genth, Jr 136

Dr. Isaac U. Hall 241

Mr. Henry C. Balrd 241

Dr. Charles A. Oliver 241

Dr. F. A. Muhlenberg 241

Mr. Robert P. Field 251

Hon. Frederick Fraley 352

Dr. D. G. Brinton 352

Dr. J. C. Morris 352

Mr. William A. Ingham 352

Mr. Joseph Zentmayer 352
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Photographs received

:

Page.

Prof. E. Otis Kendall 352

Dr. Riischenberger. 355

Dr. Wurtz 355

Portrait of John Vaughan exhibited and deposited 4

Portrait received, Matthew Carey, and thanks returned to Mr. Henry C. Baird for same 227

Prime, Mr. Frederick, on anew gold field In W. Australia 350

Reports:

Curators', relative to the requested loan of objects for the World's Fair Co-

lumbian Exposition 11, 12

Curators upon the collections of the Society 12

Of Treasurer presented 355

Of Publication Committee 355

Resolutions

:

Dr. Cope, exhibition of mental or physical deformities 136, 137

Mr. Du Bois, in reference to loan of articles for the Chicago Exposition 12

Dr. J. C. Morris, Atlantic coast ship canal 350

Dr. Rothrock, in reference to Forestry Commission 16

Rhoads, Dr. James E., presented to the chair 252

Royal Academy of Sciences, Turin, Italy, circular announcing its ofifer of the ninth

Bressa Prize 5

Sesqui-Centennial Celebration, Prof. Cope requested information about the pro-

gramme of 227

SchiiflFer, Dr. Charles, presented to the chair 356

Society's Collections, question of withdrawing the Society's Collection on deposit in

other institutions 132, 133

Tomiopsis, Dr. Cope on 350

University of Missouri, request for certain numbers of the Proceedings 242

U. S. Coast and Geodetic Survey, Washington, D. C, letter requesting certain numbers
of Proceedings and Transactions 233

Volumes and dates of Proceedings and Transactions 365

Wadsworth Athenaeum. Hartford, invitation to attend the opening of the new Li-

braries and Art Galleries 1

Wistar, Mrs. Mifflin, presented to the Society a collection of loiters to Dr. Caspar Wis-

tar 244,245

Thanks tendered to, for same 246

World's Columbian Exposition, Curators report relative to requested loan of objects

for the 11, 12

Circular from Bureau of Education, Washington, D. C, in regard to the Educa-

tional Exhibit 14

Mr. IJlodget's maps showing the resources of Pennsylvania for the 231

Wyoming Historical and Geological Society, Wllkesbarre, Pa., invitation to opening of

its new building 881
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FOK

PROMOTING USEFUL KNOWLEDGE.

Corrected to January 5, 1894,

BY

A Secretary of the Society.





List of surviving Members ofthe American Philosophical Society,

held at Philadelphia for Providing Useful Knowledge.

The addresses here givea so far as known are at the present time. Cor-

rections of this list are respectfully solicited.

A name printed in italics indicates that the Society is uncertain as to

whether such member is still living and desires information on the subject.

The Society will be happy to receive photographs (cabinet size preferred)

of such of its members as have not already sent.

Name. Bate of Election.

1687. ABBfc, Cleveland July 21, 1871,

2170. Abbott, Charles C Dec. 20, 1889,

1163. Abbot, Henry L April 18, 1862,

1809. AcKERMAN, Richard July 21, 1876,

1713. ACLAND, Henry W. .' Jan'y 17, 1873,

2128. Adam, Lucien Dec. 17. 1886,

2081. Adams, H. B May 21, 1886,

1381. Adamson, Rev. John C. July 13. 1856.

1779. Agassiz, Alexander April 16, 1875,

1612. Agassiz, Elizabeth. Oct. 15, 1869,

2091. Albrecht, Paui May 21, 1886,

1860. Alison, Robert H May 3, 1878,

1809. Allen, Joel Asaph Sept. 20, 1878,

1927. Ames, Charles G Jan'y 21, 1881,

2054. Anderson, George B Feb'y 19, 1886,

16,55. Anderson, George W Oct. 15, 1869,

2161. Angell, James B Oct. 18, 1889,

1122. Angelig, IWro de Jan'y 17, 1810,

2224. Api'leton, William IIYDE . . . May 19,1893,

2102. Argyll, Duke of May 21, 1886,

1761. AR.MsrRONG, Wm. George . . . July 17, 1874,

1996. ASHHURST, John Jan'y 18, 1881,

2012. AsuHURbT, Richard L April IS, 1884,

Present Address.

Army AVeather Bureau,

Washington, D. C.

Bristol, Pa.

New York city, N. Y.

Stockholm, Sweden.
Oxford, England.

Rennes, France.

Baltimore, Md.

Cambridge, Mass.

Hamburg, Germany.
Ardmore, Pa.

New York, N. Y.

Boston, Mass.

West Point, N. Y.

Rosemont, Pa.

Ann Arbor, Mich.

Buenos Ayres, S. A .

Swathmore, Pa.

London, England.

Newcastle-oii-Tyne, England.

Philadelphia.













Q American Philosophical
11 Society, Philadelphia
P5 Proceedings
V.31

Physical 8t

Applied 5ik

PLEASE DO NOT REMOVE

CARDS OR SLIPS FROM THIS POCKET

UNIVERSITY OF TORONTO LIBRARY

storag




